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PYRAZOL-4-YL-HETEROCYCLYL-CARBOXAMIDE COMPOUNDS

AND METHODS OF USE

FIELD OF THE INVENTION

The invention relates generally to pyrazol-4-yl-heterocyclyl-carboxamide compounds for
treating disorders mediated by Pim kinase (Pim-1, Pim-2, and/or Pim-3) inhibitors, thus useful as
cancer therapeutics. The invention also relates to compositions, more specifically
pharmaceutical compesitions comprising these compounds and methods of using the same,
either alone or in combination, to treat various forms of cancer and hyperproliferative disorders,
as well as methods of using the compounds for in vitro, in situ, and in vivo diagnosis or treatment
of mammalian cells, or associated pathological conditions.

BACKGROUND OF THE INVENTION

Pim kinases are family of three highly-related serine and threonine protein kinases
encoded by the genes Pim-1, Pim-Z, and Pim-3. The gene names are derived from the phrase
Proviral Insertion, Moloney, frequent integration sites for murine moloney virus wherein the
msertions lead to overexpression of Pim kinases and either de novo T-cell lymphomas,
or dramatic acceleration of tumorigencsis in a transgenic Myc-driven lymphoma model (Cuypers
et al. (1984) Cell, vol. 37 (1) pp. 141-50; Sclten et al. (1985) EMBO J. vol. 4 (7) pp. 1793-8; van
der Lugt et al. (1995) EMBO J. vol. 14 (11) pp. 2536-44; Mikkers et al, (2002} Nature Genetics,
vol. 32 (1) pp. 153-9; van Lohuizen et al. (1991) Cell, vol. 65 (5) pp. 737-52). These
experiments reveal synergy with the oncogene ¢-Mye, and suggest that inhibition of the Pim
kinases may have therapeutic benefit.

Mouse genetics suggests that antagonizing Pim kinases may have an acceptable safety
profile; a Pim 1 -/-; Pim-2 -/-, Pim-3 -/~ mouse knockout is viable although slightly smaller than
wild type littermates (Mikkers et al. (2004) Mol Cell Biol vol. 24 (13) pp. 6104-154). The three
genes give rise to six protein isoforms including a protein kinase domam, and apparently without
recognizable regulatory domains. All six isoforms are constitutively active protein kinases that
do not require post-translational modification for activity, thus Pim kinases are regulated
primarity at the transcriptional level (Qian et al. (2005) J Biot Chem, vol. 280 (7) pp. 6130-7).
Pim kinase expression is highly inducible by cytokines and growth factors receptors and Pims
are direct transcriptional targets of the Stat proteins, including Stat3 and Stat5. Pun-1, for
example, is required for the gpl30-mediated Stat3 proliferation signal {Aksoy et al. {2007) Stem
Cells, vol. 25 (12) pp. 2996-3004; Hirano et al. (2000) Oncogene vol. 19 (21) pp. 2548-56;
Shirogane et al. (1999) Immunity vol. 11 (6) pp. 709-19).
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Pim kinases function in cellular prokiferation and survival pathways parallel to the
PI3k/Akt/mTOR signaling axis (Hammerman et al. (2005) Blood vol. 105 (11) pp. 4477-83).
Indeed, several of the phosphorylation targets of the PI3k axis including Bad and elF4E-BP1 are
cell growth and apoptosis regulators and are also phosphorylation targets of the Pim kinases (Fox
et al, (2003) Genes Dev vol. 17 (135) pp. 1841-54; Macdonald et al. (2006) Cell Biol vol. 7 pp. 1;
Aho et al. (2004) FEBS Letters vol. 571 (1-3) pp. 43-9; Tamburini et al. (2009) Blood vol. 114
(8) pp. 1618-27). Pim kinase may affect cell survival since phosphorylation of Bad increases
Bel-2 activity and therefore promotes cell survival. Likewise, phosphorylation of eIF4E-BP1 by
mTOR or Pim kinases causes depression of eIF4E, promoting mRNA translation and cellular
growth. In addition, Pim-1 has been recognized to promote cell cycle progression through
phosphorylation of CDC25A, p21, and Cde25C (Mochizuki et al (1999) J Biol Chemvol. 274
(26) pp. 18659-66; Bachmann et al. (2006) Int J Biochem Cell Biol vol. 38 (3) pp. 430-43; Wang
et al. (2002) Biochim Biophys Acta vol. 1593 (1) pp. 45-55.

Pim kinases show synergy in transgenic mouse models with c-Myc-driven and Akt-
driven tumors (Verbeek et al. (1991) Mol Cell Biol vol. 11 (2) pp. 1176-9; Allen ¢t al. Oncogene
(1997} vol. 15 (10) pp. 1133-41; Hammerman et al. (2005) Blood vol. 105 (11) pp. 4477-83).
Pim Kinases are involved in transforming activity of oncogenes identified in acute myeloid
leukemia (AML) including FIt3-1TD, BCR-abl, and Tel-Jak2. Expression of thesc encogenes in
Bal'3 cells results in upregulation of Pim-1 and Pim-2 expression, resulting in I1L-3 independent
growth, and subsequent Pim inhibition results in apoptosis and cell growth arrest (Adam et al.
{2006) Cancer Research 66 (7):3828-35). Pim overexpression and dysregulation has also been
noted as a frequent event in many hematopoietic cancers, mcluding leukemias and lymphoma
(Amson et al. (1989) Proc Natl Acad Sci USA 86 (22):8857-61); Cohen et al. (2004) Leuk
Lymphoma 45 (5):951-5; Hiittmann et al. (2006) Leukemia 20 (10):1774-82) as well as multiple
myeloma (Claudio et al. (2002) Blood 100 (6):2175-86. Pim 1 has been shown to be
overexpressed and correlated to prostate cancer progression (Cibull et al. (2006) J Clin Pathol 59
{3):285-8; Dhanasekaran et al. (2001) Nature vol. 412 (6849):822-6). Pim 1 expression
increases in mouse models with disease progression (Kim et al. (2002) Proc Natl Acad Sci USA
99 (5):2884-9). Pim-1 has been reported to be the most highly overexpressed mRNA in the
subset of human prostate tumor samples which have a c-Myc-driven gene signature (Ellwood-
Yen et al. (2003) Cancer Cell 4(3):223-38). Pim-3 has been also been shown to be
overexpressed and to have a functional role in pancreatic cancer and hepatocellular carcinoma
(Liet al. (2006) Cancer Research 66 (13):6741-7; Fujit et al. (2005) Int J Cancer 114 (2):209-18.

Beyond oncology therapeutic and diagnostic applications, Pim kinases couid play an

important role in normal tmmune system function and Pim inhibition could be therapeutic for a



-3.
aumber of different immunologic pathologies mcluding tumorigensis (Nawijn et al (2011)
Nature Rev. 11:23-34), inflammation, autoimmune conditions, allergy, and immune suppression
#or organ transpiantation (Aho ¢t al. (2005} Immunclogy 116 (13:82-8).
SUMMARY

The disclosure relates to pyrazol-4-yl-heterocyclyl-carboxamide compounds for treating

disorders mediated by Pim kinase (Pim-~1, Pim-2, and/or Pim-3) inhibitors Formula I compounds.

Formula I compounds have the structure:
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where the wavy line indicates the site of attachment and the dashed line indicates an

optional double bond,

¥ is selected from the structures:
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and stereoisomers, geometric isomers, tautomers, and pharmaceutically acceptable salts

thereof. The various substituents, mchuding Rl, R.z, R® . R4, R’ \ Rﬁ, R7, and X are as defined

herein.

In a first aspéect, there is provided a compound selected from
5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(4-((methylamino)methyl)piperidin=1-vl)- 1 H-pyrazol-
4-yl)thiazole-4-carboxamide;
(R)-5-amino-2-(2,6~difluorophenyl)-N-(I-methyl-5-(3-methylpiperazin-1-yl)- 1H-pyrazol-4-
yDthiazole-4-carboxamide;

(S)-5-amino-N-(5-(3-aminoazepan-1-yl}-1-(2,2-difluoroethyl)- 1 H-pyrazol-4-v1)-2-(2,6-
difinorophenyljthiazole-4-carboxamide;
(R}-5-a2mino-N-(5-(3-aminoazepan-1-yl)-1-(2,2-difluoroethyl)- I H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(53-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl-1 H-pyrazol-4-yl}-2-(2-fluoro-3-
methylphenyl)ithiazole-4-carboxamide; '
S-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-y1)-1-methyl- 1H~pymzol-4—y1)»2»»(2,5~
difluorophenyl)thiazole-4-carboxamide,
(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-y1)- 1 H-pyrazol-4-y13-2-(2,6-
diﬂuor{Jphenyi)thiazolew4~carboxamide;

(R)-5-amino-N-(1-(2,2-difluoroethyl)- 5-(4-(methylamino)azepan-1~yl)-1H-pyrazol-4-y1)-2-(2,5-
difiuorophenyl)thiazole-4-carboxamide;
(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-yl}-1H-pyrazol-4-y1)-2-(2-flucro-
5-methylphenyl)thiazole-4-carboxamide; ‘
5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)- 1H-pyrazoi-4-yl)-2-(2-fluoro-5-
methylphenylithiazole-4-carboxamide; |
(R}-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(2-methyipiperazin-1-y1)- 1H-pyrazol-4-

yDthiazole-4-carboxamide,



30

g

(S)-5-amino-2-(2,6-difluorophenyl)-N-(5 -(Z—Gihylpipcrazin— 1-y1)-1-methyl-1H-pyrazol-4-yl)thiazole-
4-carboxamide;

(FE}MS—amino~2—(2,6~d'1ﬂuoropheny1)~N -(5-(2-ethylpiperazin-1-yl)-1-methyl- 1H-pyrazol-4-yhthiazole-
4-carboxamide;

(R)-5-amino-N-(5-(4-aminoazepan-1-yl)-1-methyl- 1H—pyrazol~4—y1}—2~(3—cycioprdpy1—256-
difluorophenyl)thiazole-4-carboxamide;
(R)-5-amino-N-{5-(4-aminoazepan-1-yh)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-difluorc-3-
methylphenyDthiazole-4-carboxamide;
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(S )-S-Amin.0~2-(2',6wdiﬂuorophenyi)—N—(1—methyl—5—(3—methylpiperazin- 1-yl)-1H-pyrazoi-4-
yD)thiazole-4-carboxamide;
S-amino-N-(1-(2,2-difiuoroethyl)-5-(4-hvdroxyazepan-1-yl)-1H-pyrazol-4-y1)-2-{2,5-
diftuorophenyl)thiazole-4-carboxamide;
(S)-5-amino-N-{1-(2,2-difluoroethyl)-5-(4-(meth ylamino)azepan-1-yl}- H-pyrazol-4-y1)-2-(2-fluoro-
5-methylphenyl)thiazole-4-carboxamide:;
3-amino-N-(3-(4-amino-3-fluoroazepan-1-vyi)-1-methyi-1H-pyrazol-4-yl)-2-(2,6-
diftuorophenyi)thiazole-4-carboxamide; |
5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y)- 1-methyi- 1 H-pyrazoi-4-y1}-2-(2.6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((35,58)-3-amino-3-fluoroazepan- 1-y1)- 1 -methyi- 1H-pyrazol-4-y1}-2-(2,6-
difluorophenylythiazole-4-carboxamide;

(S)-5-amino-2- (2,6-difluorophenyly-N-(1-methyl-5-(2-methyipiperazin-1-y1)- 1H-pyrazol-4-
yl)thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(2,§-diazaspiroi4.S]decan-8-y1)- 1 H-pyrazol-4-
ylithiazole-4-carboxamide;
5-amino-N-(5-(4-aminec-3-fluoroazepan-1-yl}-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluoropheny!thiazole-4-carboxamide;
5-amino-N-(5-((3R,5R)-5-amino-3-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(53-((38,5R )-3-amino-5-fluoropiperidin- 1 -yl)-1-methyi-1H-pyrazol-4-yI}-2-(2,6-
difluorophenyhthiazole-4d-carboxamide;

N-{5-(1,4-diazepan-1-y1)- 1 -(oxetan-3-ylmethyl)- 1 H-pyrazol-4-yl)-5-amino-2-(2.6-
diftuorophenyi)thiazole-4-carboxamide; |

N-(5-(1,4-diazepan-1-yl}-1-(oxetan-3-yimethyl)- 1 H-pyrazol-4-yl)-5-amino-2-(2-fluoro-3-
methylphenyl)thiazole-4-carboxamide;
N-(5-(1,4-diazepan-1-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-yl)-5-amino-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;
(R}-5-amino-2-(2-fluorophenyl)-N-(5-{4-hydroxy-4-methylazepan-1-yi)-1-methyl-1H-pyrazol-4-
yh)thiazole-4-carboxamide; |
(8)-5-amino-2-(2-fluorophenyl)-N-(5-(4-hydroxy-4-methyiazep aﬁ— i-yi)~1-methyl-1H-pyrazol-4-
yhithiazole-4-carboxamide; o
(R)-5-amino-2-(2,6-difluorophenyl)-N-(1-methvl-5-(6-methyl-1,4-diazepan-1-yD)- 1 H-pyrazol-4-

yhithiazole-4-carboxamide;
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(S)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl- 5-(6-methyl-1,4-diazepan-1-y1)- IH-pyrazol-4-
ythiazole-4-carboxamide;

(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)- IH-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
(R}-5-amino-N-(1-(2,2-diflucroethyl)-5-(4-hydrox yazepan-1-y1)- 1 H-pyrazol-4-y1)-2-(2,6- |
difluorophenyl)thiazole-4-carboxamide; . _
{S)-5-amino-N-(1-(2,2-difluoroethyl}-5-(4-hydrox yazepan-1-vi)- 1H~pyrazol~4—y1)—2-(2—ﬂu0r0—5—
methylphenyljthiazole-4-carboxamide;
(R)-5-amino-N-(1-(2,2-diflucroethyl)-5-(4-hydroxyazepan-1-y1)- 1 H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenyl)thiazole-4-carboxamide;

S-amino-N-(5-((4R,5R)-4-amino-5-flucroazepan- 1-yl)-1-methyi-1H-pyrazol-4-y1)-2-(2,6-
diflnorophenyl)thiazole-4-carboxamaide; '
5-amino-N-(5-((4S,55)-4-amino-5-fluoroazepan- 1 -yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
(S)-5-amino-2-(2,6-difluorophenyl}-N-(5-(2,4-dimethylpiperazin-1-y1}-1-methyl- 1 H-pyrazol-4-
yijthiazole-4-carboxamide; .
(R)-5-amino-2-(2,6-diflucrophenyl}-N-(5-(2,4-dimethylpiperazin-1-yl)- 1 -methyl- 1 H-pyrazol-4-
yijthiazole-4-carboxamide; '
S-amino-N-(1-cyclopropyl-3-(6,6-difluoro-1,4-diazepan- 1-yD)- | H-pyrazol-4-yl)}-2-(2,5-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-(1-cyclopropyi-5-(6,6-difluoro-1,4-diazepan-1-yl)- 1 H-pyrazol-4-y1)-2-(2-fluoro-5-
methyiphenyl)thiazole-4-carboxamide;
5-amino-N-(1-cyclopropyl-5-(6,6-difluoro-1,4-diazepan-1-yl)- 1 H-pyrazol-4-y1}-2-(2.6-
diflucrophenyl)thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-(5-(4-hydroxy-4-methyiazepan- i -yl)- 1 -methyl- 1 H-pyrazol-4-
vijthiazole-4-carboxamide;

5-amino-N-(5-((4S,5R }-4-amino-5-fluoroazepan- 1-y)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
(8)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)- 1 H-pyrazol-4-y1)-2-(2,5-
difluorophenylthiazole-4-carboxamide; 7
(R)-5-amino-N~(1-(2,2-difiuoroethyl)-5-(4-hydroxyazepan- 1-yl)- 1 H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-((4R,5S)-4-amino-5-fluoroazepan-1-yi)-1-methyl-1 H-pyrazol-4-y1)-2-(2 6-

difluorophenyl)thiazole-4-carboxamide;
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5-amino-2-(2,6-diflicrophényl)-N-(5-(6-fluoro-1,4-diazepan-1-y1}-1-methyl- 1 H-pyrazol -4-
yhthiazole-4-carboxamide; |
(R)-5-amino-N-(5-(4-aminoazepan-1-yl}-1-(2,2-difluoroethyl)-1 H-pyrazol-4-y1)-2-(2,6-
difluocropkenyljthiazole-4-carboxamide; '
5-amino-N-(5-((35,5R)-5-amino-3-fluoroazepan-1 -y1)-1 »rﬁethyluIH-pyrazol-4—yl)—2—(2,6-
difluorophenyljthiazole-4-carboxamide;

S-amino-N-(5-((3R,55)-5-amino-3-fluoroazepan- 1 -yl)-1-methyl- 1H-pyrazol-4-y1)-2-(2,6-
diﬂuoréphenyi)thiazole@»carboxamide;

5-amino-N-(5-{(3R,45)-4-amino-3-fluoroazepan- 1 -yl)- 1-methyl- |1 H-pyrazol-4-yl1)-2-(2,6-
difiuorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((3S,4R)-4-amino-3-fluoroazepan-1-yl)-1-methyl- 1H~pyrazol—4-yi}-2—(2,6~
difluorophenyl)jthiazole-4-carboxamide;

5-amino-N-(5-((3R 4R }-4-amino-3-fluorcazepan- 1-yl)- I -methyi-1H-pyrazol-4-yl}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((35,4S)-4-amino-3-fluoroazepan-1-y1)-1-methyl- 1H~pyrazél—4—yi)—2-(2,6»
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((3R,5R)-3-amino-5-fluoropiperidin- I -yI)- 1 -methyi- 1 H-pyrazol-4-y1)-2-(2.6-
difluoropbenyl)thiazole-4-carboxamide;

5-amino-N-(5-{6,6-difluoro-1,4-diazepan-1-yl}- 1 -(oxetan-3-ylmethyl)- 1 H-pyrazol-4-y1}-2-(2 6-
difluorophenylthiazole-4-carboxamide;
(R}-5-amino-N-(5-(4-aminoazepan-1-y1)-1-(2,2-difluoroethyl}- I H-pyrazol-4-yI)-2-(2,5-
difluorophenylihiazole-4-carboxamide; '
5-amino-2-(2,6-diflaorophenyl)-N-(5-(4-hydroxyazepan-1-yi)-1-(oxetan-3-yimethyl)-1 H-pyrazol-4-
yDthiazole-4-carboxamide;
5-amino-2~(2-fluoro-5-methylphenyl)-N-(5-(4-hydroxyazepan-1-yl)-1-{oxetan-3-yimethyl)-1H-
pyrazol-4-yl)thiazole-4-carboxamide;

(R)-5-amino-N-(5-(4-aminoazepan-1-yl)- I -(oxetan-3-ylmethyi)- 1 H-pyrazol-4-yI)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-IN-(5-(6-fiuoro-1,4-diazepan-1-y1)-1-(oxetan-3-ylmethyl}- 1H-
pyrazol-4-yhthiazole-4-carboxamide;

{5)-5-amino-N-(5-(5-amino-3,3-difluorcazepan-1-yi}- 1-methyl-1H-pyrazol-4-y)-2-(2 6-
difluorophenyl)thiazole-4-carboxamide; |
(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -yl)-1-methyl- 1H-pyrazol-4-y1)-2-(2,6-

diﬂuorophenyl)thiazole-élucarboxamjde;
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(R)-5-amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(3-(trifluoromethyl)piperazin- 1-y1)- 1 H-pyrazol-4-
yhithiazole-4-carboxamide;

(S)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyi-5 —(3~(ﬁiﬂuoromcthyl)piperazin— 1-yD)-1H-pyrazol-4-
yljthiazole-4-carboxamide; _ "
(S)~5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydrox yazepan-1-yl)-1 H-pyrazol-4-yl)-2-(2.,6-
difluorophenyljthiazole-4-carboxamide;

(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydroxyazepan- 1 -y1)-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-(6,6-diflnoro-1,4-diazepan-1-y1}-1-(2,2-difluoroethyl)-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxarmide; -
S-amino-N-(1-(2,2-difluoroethyl)-5-(6-hydroxy-1,4-diazepan-1-yl)-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide; |
(S)-5-amine-2-(2,6~ditiuorophenyl)-N-(5-(2-methyipiperazin-1-yl)-1H-pyrazol-4-yl)thiazole-4-
carboxamide;
(R)-5-amino-2~(2,6-difluorophenyl)-N-(5-(2-methyipiperazin-1-yl)-1H-pyrazol-4-yl)thiazole-4-
carboxamide;

(S)—S -aminom?.m(2,&diﬂuordphenyl}N{S -(2-ethyl-4-methylpiperazin-1-yl)- I-methyl-1 H-pyrazol-4-
ythiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(2-ethyl-4-methylpiperazin-1-yl)-1-methyl- 1 H-pyrazol-4-
yDthiazole-4-carboxamide; ' k
5-amino-2-(2-flucro-5-methylphenyl)-N-(5-(4-bydroxy-4-methylazepan-1-yl)-1 -methyl- 1 H-pyrazol-
4-ylythiazole-4-carboxamide;

S-amino-N-(1-(2,2-difluoroethyl)-5-(6-fluoro-1.4-diazepan- 1-y1)- 1 H-pyrazol-4-y1)-2-(2 6-
difluorophenyl)thiazole-4-carboxamide;
(R)~3~-amino-N-{5-(4-aminoazepan-1-y1)-1-(2,2-difluoroethyl)-1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)picolinamide;
(S)-3-aminc-2-(2,6-difluorophenyl}-N-(5-(3-hydroxyazepan-1-y1)-t-methvi- 1 H-pyrazol-4-
yD)thiazoie~-4-carboxamide; |
{R)-5-amino-2-(2.6-difluorophenyl)-N-(5-(3-hydroxyazepan-1-yl)-1-methyl-1H-pyrazol-4-
ylythiazole-4-carboxamide; ‘
S-amino-N-(5-(3,3-difluoro-5-(methylamino)azepan- 1-y1)-1-methyl-1H-pyrazol-4-y1}-2~(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-(5-((3R,55)-3-amino-5-fluoropiperidin- L - y1)- 1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide;
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(R)-5-amino-N-(5-(4-aminoazepan-1-y1}-1-(2,2,2-trifluoroethyl)- 1H-pyrazol-4-yb-2-(2,6-
diﬂuor'ophenyi)thiazole—#—carboxamide;

N-(5-(1,4-diazepan-1-yh)-1-(2,2,2-triflnoroethyl}-1 H—pyrazol—4-yl)—5—amino—2—(2,6-
difluorophenyl)thiazole-4-carboxamide;.
3-amino-N-(5~(4-amino-5-hydroxyazepan-1-yl}-1~-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide; )
5-amino-N-(5-(3,3-difluoroazepan- }vyl)‘- 1-methyl-1H-pyrazol-4-y1)-2-(2,6-difluorophenyljthiazole-4-
carboxarmide;

S-amino-N-(5-((3S ,5S)~3—amino—5Qf].uoropiperidin— 1-yD)-1-methyl-1H-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl}-N-(5-(6-hydroxy-6-methyl-1,4-dtazepan-1-y1)-1-methyl-1H-pyrazol-
4-ylithiazole-4-carboxamide; _
5-amino-2-(2,6-difluorophenyl}-N-(5-(6-fluoro-6-methyl-1 4-diazepan-1-y})- 1 -methyl- 1H-pyrazol-4-
yhithiazole-4-carboxamide;

5-amino-2-(2,6-difluorophenyt}-N-(5-{6-methoxy-6-methyi- 1 4-diazepan- 1 -yl)-1-methyl- 1 H-pyrazol-
4-yhthiazole-4-carboxamide;

5-amino-IN. —(5~(6,6¥diﬂuoro~ 1 ,4-&iazepan~ 1-yD)-1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-
carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-(5-(6-methoxy-1,4-diazepan-1-yi)-1-methyl-1H-pyrazol-4-
yhithiazole-4-carboxamide;

5-amino-N-(5-(4-amino-5-flucroazepan-1-yl)-1-methyl- 1H-pyrazol-4-y1)-2-(2-fluorophenyl)thiazoie-
4-carboxamide;
5-amino-N-(5-(4-amino-5-fluorcazepan-1-yi)-1-methyl-1H-pyrazol-4-y1)-2-(2-fluoro-5-
methviphenyi)thiazole-4-carboxamide; _
(R)-5-amino-2-(2,6-difuorophenyl)-N-(1-methyl-5-(4-(2,2,2-trifluoroethylamino)azepan- 1 -yi)-1H-
pyrazol-4-ythiazole-4-carboxamide;

3-amino-N-{5-(6,6-diflucro-1 4-diazepan- 1 -yl)-1 -methyl-1 H-pyrazol-4-yl)-6-(2-
fluorophenyl)picolinamide;

{R)-5-amino-2-(2,6-difluorophenyl}-N-(5-(3-fluoroazepan- 1-yh)-1-methyi- 1 H-pyrazol-4-ylithiazole-
d.carboxamide;
{8)-5-amino-2-(2,6-diftuorophenyl}-N-(5-(3-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yl)thiazole-
4-carboxamide; | |
5-amino-2-(2,6-difluorophenyl}-N-(5-(3-hydroxy-3-methylazepan-1-y1)-1-methyl- 1 H-pyrazol-4-

yhthiazole-4-carboxamide;
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5-amino-N-{5-(4-amino-5-fiuoroazepan-1-yl}-1-methyi-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-(4-amino-5-fluoroazepan-1-y1}-1-(2 2-difluoroethyl)- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide; '
(R)-5-amino-N-{5-(4-(1,2-difluoroethylamino)azepan-1-yl}-1-methyl- [ H-pyrazol-4-y1)-2-(2,6-
diftuorophenyi)thiazole-4-carboxamide;
5-amino-2-(2,6-diflucrophenyl)-N-(1-methyl-5-(5-methyi-1,4-diazepan-1-y1)-1H-pyrazoi-4-
yl)thiaz,olewﬁk;carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl}-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1-y1)-1-methyl-1H-

pyrazol-4-ylythiazole-4-carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl}-N-(5-(6-hydroxy-6-methyl-1,4-diazepan- 1-y1)-1-methyl-1H-
pyrazol-4-yithiazole-4-carboxamide;
(S)-5-armno-2-(2,6-difluorophenyl)-N-(5-(6-hydroxy-6-methyl-1.4-diazepan-1-yl)-1 -methyl-1H-
pyrazol-4-ylthiazole-4-carboxamide;
(8)-5-ammo-2-(Z,6-difluorophenyl}-N-(5-(6-fluoro-6-methyi- 1 4-diazepan- 1=y1}-1-methyi- 1H-
pyrazol-4-yhithiazole-4-carboxamide;
5-aminoe-N-(5-((45,55)-4-amino-5-fiuoroazepan-1-yl)-1-(2,2-difluoroethyl)- 1 H-pyrazol-4-yl)-2-(2,6-
difluorophenyiyhiazole-4-carboxamaide;

S-amino-N-{5-({4R,5R}-4-amino-5-fluoroazepan- 1-y1)-1-(2.2-difluoroethyl)- 1 H-pyrazol-4-yl)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-(5-((4S,55}-4-amino-3-fluorcazepan-1-y1)- 1-methyl- 1H-pyrazol-4-y1)-2-(2-fluoro-5-
methyiphenylthiazole-4-carboxamide;

5-aminé~N~(S—((4R,5R)—4—amino—5 -fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenylthiazole-4-carboxamide;

3~amin0»N—(S—(6,6-diﬂuoro» 1,4-diazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-6-(2-
fluorophenylpyrazine-2-carboxamide;
5-amino-2-(2,6-diflucrophenyl)-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-1-yl)-1 ~méthyl- 1H-
pyrazoi-4-yhthiazole-4-carboxamide;

5-amino-N-(5-(5-amino-3-methoxyazepan-1-y1)-1-methyl-1 H-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((48,58 }-4-amino-5-methoxyazepan-1-yl}-1-methyl- 1 H-pyrazoi-4-y1)-2-(2,6-
difluorophenylthiazoie-4-carboxamide;
5-ammo-N-(5-(5~-amino-3,3-difluoroazepan-1-yl)-1-methyl-1 H-pyrazol-4-y1)-2-(2-

fluorophenyl)thiazoie-4-carboxamide;
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5-amino-N-(5-{5-amino-3,3-difiuoroazepan-1-yl}- 1-methyl- 1 H-pyrazol-4-yl}-2-(2-fluore-3-
methylphenylithiazole-4-carboxamide; |

5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1-yl)- 1-methyi-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-{(4§,55)-4-amino-5-fluoroazepan-1-yl)-1-methyi-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((4R,5R}-4-amino-5-fluoroazepan- 1-yl)-1 -methyi-1 H-pyrazol-4-y1)-2-(2,5-
diflnorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyi- 1 H-pyrazol-4-yl)-2-(pyridin-2-yi)thiazole-4-
carboxamide;

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl})-1-methyl-1 H-pyrazol-4-y1)-2-(3-fluoropyridin-2-
ylythiazole-4-carboxamide; |
(S)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(5-methyl-1,4-diazepan-1-yl)- I H-pyrazol-4-
ylthiazole-4-carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(5-methyl-1 4-diazepan-1-y1)- 1 H-pyrazol-4-
ylithiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluoropheny!)-N-(5-(3-hydroxy-3-methylazepan-1-yi}-1-methyl-1H-pyrazol-4-
yl)thiazole—ét—carboxamﬁe;
(S)-5-amino-2-(2,6-difiuorophenyl}-N-(5-(3-hydroxy-3-methylazepan-1-yl)-1-methyl- 1 H-pyrazol-4-
yhthiazole-4-carboxamide;

S-amino-N-(5-((485,5S)-4-amino-5-fluoroazepan-1-y1)-1-methyl-1 H-pyrazol-4-y1)-2-(2-
fluorophenybthiazole-4-carboxamide;

5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-v1)- 1-methyl- 1H-pyrazol-4-yl)-2-(2-

fluorophenyl)thiazole-4-carboxamide;

3-amino-N-(5-(4-amino-5-flnoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)picolinamide;

3-amino-N-(5-(4-amino-5-flucroazepan-1-y1j-1-methyl- 1 H-pyrazoi-4-yh-6-(2-
fluorophenyl)pyrazine-2-carboxamide;
(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-methylpiperazin-1-yI}-1-(2,2,2-trifluoroethyl)- 1 H-
pyrazol-4-yhthiazole-4-carboxamide;
S-amino-N-(5-(5-amine-3,3-difluorcazepan-1-yl)-1-(2,2-difluoroethyl - 1H-pyrazol-4-y1)-2-(2,6-
diffnorophenylthiazole-4-carboxamide; |
S-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyi- 1 H-pyrazol-4-y1)-2-(2-

fluorophenyl)pyrimidine-4-carboxamide;
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5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyi-1H-pyrazol-4-yl)-2-(2-
fluorophenyl)pyrimidine-4-carboxamide;

5-Amino-2-(2-flucro-phenyl)-pyrimidine-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-yl)-1-
mgthylu1H~pyrazol-4uy1}~a_mide;

{S)L—S-amino—Q—(2,6—diﬂuor0phenyl)-N—( 1-methyl-5-(3-(trifiuoromethyl)piperidin-1-y1)- 1 H-pyrazol-4-
ylithiazole-4-carboxamide; '
(R)-5 -Amino—fl—(2,6-diﬁuoro-phenyi)—thiazoie—é%mcarboxyh'c acidfl-methyl-5-(3-trifluoromethyl-
piperidin-1-y1)-1H-pyrazol-4-yl}-amide;
3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide; |
3-amino-N-(3-{4-amino-3-fluoroazepan-1-yl)-1-methyl- 1H-pyrazol-4-v1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide;

3-amino-N-(5-(4-amino-5-fluoroazepan-1-y1)-1-methyl- 1H-pyrazol-4-y1)-6-(2-
fluorophenyl)picolinamide;
3-amino-N-{5-(4-amino-5-flnoroazepan-1-y1)-1-methyi-1H-pyrazol-4-yl)-6-(2-
fluorophenyl)picolinamide;

(S)-3-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -yl}-1 -methyl-1H-pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide;
(R)-3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyi- 1 H-pyrazol-4-y1)-6-(2-
fiuorophenyl)pyrazine-2-carboxamide;

(S)-3-amino-N-(5-(5-amino-3,3-difluoroazepan- -yl )- 1 -methyl- 1 H-pyrazol-4-y1}-6-(2-
fluorophenyl)picolinamide;

{R)-3-amino-N-(5-(5~-amino-3,3-difluoroazepan- 1-yl)-1-methyl- 1 H-pyrazol-4-yi)-6-(2-
fluorophenyl)picolinamide;

5-Amino-2-(2,6~diflnoro-phenyl)-thiazole-4-carboxylic acid (1-oxetan-3-ylmethyl-3-piperazin-1-yi-
1H-pyrazol-4-yl)-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid{3-(5-aminc-3-methoxy-3-methyl-
azepan-i-yl)-1-methyl-1H-pyrazol-4-yl]-amide; |
5-Am’mo—2—(2,6—diﬂu0ro—phenyl}»thiazole-ﬁf;carboxyéic acid[5-(5-amino-3-hydroxy-3-methyl-azepan-
i-y1)-1-methyl-1H-pyrazol-4-yl]-amide; ‘
5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3-methoxy-3-methyl-
azepan-1-y1)-1-methyl-1H-pyrazol-4-yl]-amide;

5-Amino-2-(2,6-diflucro-phenyl)-thiazote-4-carbox ylic acid{S—(S—amino-3—hydro_xy—3~methy1—azepan—

1-yD)-1-methyi-1H-pyrazol-4-vil-amide;
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5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3-fluoro-3-methyl-azepan-1-
yi-1-methyl-1H-pyrazol-4-yl}-amide;

5-Amino- 2—(2,6—diﬂuoro—pheny1)~ﬂ1iazoic~4—carboxylic acid[5-(3-fluore-5-hydroxy-azepan-1-yi)-1-
methyl-1H-pyrazol-4-vl] ~amide; '
5-Amino-2-(2,6-difluorc-phenyl)-thiazole-4-carboxylic acid{ 1-methyl-5-(3-trifluoromethyl-piperidin-
1-y])-1H-pyrazol-4-yl]-amide;

(8)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -yi)-1-methyl-1H-pyrazol-4-yl)-2-(pyridin-2-
yl)thiazole-4-carboxamide;

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -yl)- 1 -methyl- 1 H-pyrazol-4-y1}-2-(pyridin-2-
yhthiazole-4-carboxamide;

S-amino-N-(5-((45,55}-4-amino-3-fluorcazepan-1-yl)- 1-methyl- 1 H-pyrazol-4-y)-2-(pyridin-2-
yi)thiazole-4-carboxamide;

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- ! -yl)- 1-methyl-1H-pyrazol-4-y1)-2-{ 3-fluoropyridin-
2-yDthiazole-4-carboxamide;

5-amino-N-(5-((4R,58)-4-amino-5-fluoroazepan- 1 -yl)-1-methyl- 1H-pym.zol—4~y1}~2~(2-ﬂuoro—5-—
methylphenyi)thiazole-4-carboxamide; 7

S5-amino-N-(5-({4S,5R }-4-amino-5-fluoroazepan- 1 -yl)- | -methyl- 1 H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenylithiazole-4-carboxamide;

5-amino-N-(5-((4R,58)-4-amino-5-fiuoroazepan- 1 -y1)- 1 -methvi-1H-pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide; '

S-amuino-N-(5-((4R 5K )}-4-amino-3-fluoroazepan- 1-yl)-1-methyl-1H-pyrazol-4-y13-2-(3-
fluoropyridin-2-yhthiazole-4-carboxamide;

5-amino-N-(5-((45,55)-4-amino-5-fluoroazepan- 1 -yl)-1-methyl- L H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-yhithiazole-4-carboxamide;

5-amino-N-(5-({4S 5R)}-4-amino-5-fluoroazepan- 1 -y1)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((4R.55)-4-amino-3-fluoroazepan- 1 -yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-(5-((45,5R)-4-amino-5-fluoroazepan- 1 -yl)- 1-methyi- 1 H-pyrazol-4-y§)-2-(2-fluoro-5-
methylphenylthiazole-4-carboxamide;
(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-yD)thiazole-4-carboxamide; |
5-amino-N-(5-((4R,5R}-4-amino-5-fluoroazepan- 1-y1)-1-methyl- 1 H-pyrazol-4-y1)-2-(pyridin-2-

yithiazole-4-carboxamide;
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5-Amino-2-(2,6-difluoro-3-todo-phenyl}-thiazole-4-carboxylic acid{53-(5-amino-3,3-difluoro-azepan-

- 1-yD)-1-methyl-1H-pyrazol-4-yl]-amide;

S-amino-N-(5-((4S,55)-4-amino-3-fluoroazepan-1-yl)-1-cyclopropyl-1H-pyrazol-4-y1}-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-((48,58)-4-amino-5-fluoroazepan-1-yl)-1-cyclopropyl-1H-pyrazol-4-yl)-2-(2-fluoro-5-
methylphenyl)thiazoie-4-carboxamide;

5-amino-N-(5-((48,58)-4-amino-5-fluoroazepan-1 -yl)-1-cyclopropyl- 1H~pyrazol~4—y1)-«2—(2,6-
difluorophenyl)thiazole-4-carboxanude;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3 J3-difluorc-azepan-1-yl)-1-
cyclopropyl-1H-pyrazol-4-yl] —amide;

(R)-5-amino-N-(5 -(S—amind—3,3—diﬂu0roazepanm 1~yl}-1-methyl-1H-pyrazol-4-y1;-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

(S}-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl}- 1 -methyl-1H-pyrazol-4-y1}-2-(2,5-
difluorophenylthiazole-4-carboxamide;

(S)-5-amino-N-(5-(5-amino-3,3-difluorcazepan-1-yi}- 1-methyi-1H-pyrazol-4-yi)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide; _
(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1H-pyrazol-4-yl)-2-(2.5-
difluorophenyl)thiazole-4-carboxamide;

(S)-5-amino-N-(5-(5-amine-3,3-diftuoroazepan-1-yl)- L -methyl- 1H-pyrazol-4-yl)-2-(2-fluoro-3-
methylphenyl)thiazole-4-carboxamide;

((R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -yi)-1-methyl-1H-pyrazol-4-yl)-2-(2-fluoro-3-
methylphenyl)thiazole-4-carboxamide;

($)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1 -yl)- 1 -methyl-1H-pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide; _
5-Amino-2-(2-fluoro-phenyl)-thiazole-4-carboxylic acid[3-((R}-5-amino-3,3-difluoro-azepan-1-yI)-1-
methyl-1H-pyrazol-4-yl]-amide; '

5-amino-N-(5-({48,55)-4-amino-5-methoxyazepan- 1-yi)-1-methyl- 1 H-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxammde;

5-amino-N-(5-((4R.5R)-4-amino-5-methox yazepan- 1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenylthiazole-4-carboxamide;
(S)-5-amino-2-(2,6-diflnoropheny!)-N-(5-(5-(dimethylamino)-3.3-difinoroazepan-1-yl}-1-methyl-1H-
pyrazol-4-yl)thiazole-4-carboxamide; |

(R)-5-amino-2-(2 6-difluorophenyl)-N-(5-(5-(dimethylamino}-3,3-difluoroazepan-1-yl)-1-methyl- 18-

pyrazol-4-yi)thiazole-4-carbexamide;
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3-amino-N-{5-(5-amino-3 ,S—diﬂuoroazepan— 1-yh)-1~-methyl-1H-pyrazol-4-y)-6-(2-
fluorophenyl)picolinamide;

3-amino-N-(5-(5-amino-3,3-diflucroazepan-1-y1)- 1 -methyl-1 H-pyrazol-4-yl-6-(2-
fluorophenyl)pyrazine-2-carboxamide;
5-amino-N-(5-{(4S,5R}-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2-fluoro-3-
methylphenyl)thiazole-4-carboxamide;

5-amino-N-(5-({4S,5R)-4-amino-5-fluoroazepan-1 -yl)- 1 -methyl- 1H-pyrazol-4-yi}-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((4S8,58)-4-amino-5-fluorcazepan-1-yl)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-ylthiazole-4-carboxamide;

5-amino-N-(5-((48,55)-4-amino-5-fluorcazepan-1-yl)- 1 -methyl-t H-pyrazol-4-y1)-2-(pyridin-2-
yhthiazole-4-carboxamide;

5-Amino-2-(3-fluoro-pyridin-2-yl)-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-y1)-
I-methyl-1H-pyrazol-4-yl]-amide;

5-Amino-2-pyridin-2-yl-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-yl)-1-methyl-
1H-pyrazol-4-yl}-amide;

(8)-5-Amino-2-(2 6-diflnorophenyl)-N-(5-(3-methylpiperazin-1-y1)-1-{2,2,2-triflnoroeth yl}- 1 H-
pyrazol-4-yljthiazole-4-carboxamide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid{5-(3-amino-azepan-1-yl)-1-(2,2,2-
trifluoro-ethyl}- 1 H-pyrazoi-4-yli-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3-amino-azepan-1-v1)-1-(2,2,2-
trifiuoro-ethyl)-1H-pyrazol-4-yl]-amide;

5-Amino-2-(2,6-diftuoro-phenyl)-thiazole-4-carboxylic acid{5-(3,3-difluoro-5-hydroxy-azepan-1-yi)-
1—methyl-1H—pyrazol—4-y1}—aﬁnide; .
5-amino-N-(5-((4S,5R)-4-amino-5-methoxyazepan-1-vi)-1-methyl- 1 H-pyrazol-4-yi}-2-(2,6~
diflucrophenyljthiazole-4-carboxamide;
S-amino-N-(5-{(3R,5R)-5-amino-3-fluoroazepan-1-yl}-1-cyclopropyl-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyhthiazole-4-carboxamide; h
S-amino-N-(5-((358,58)-5-amino-3-fluorcazepan-1-yl)-1-cyciopropyl- LH-pyrazol-4-yl)-2-(2,6-
difluorophenyi)thiazole-4-carboxamide:; '
S-amino-N-(5-{(35,5R)-5 ~amih0—3-ﬂuoroachan- I-yD)-1-cyclopropyl-1H-pyrazol-4-y1)-2-(2,6-

difiuorophenyl)thiazole-4-carboxamide;
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5-amino-N-(5-((3R,55)-5-amino-3-fluoroazepan- 1 -yl)- 1 -cyclopropyi- 1 H-pyrazol-4-y1)-2-(2,6-
diftuorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((4S,5R}-4-amino-53-hydroxyazepan-1-yl)-1-methyl- 1H-pyrazol-4-v1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid{5-(5-amino-3-methox y-3-methyl-
azepan-1-yl}-1-methyi-1H-pyrazol-4-yij-amide; and

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3-hydroxy-3-methyi-azepan-

L-y1)-1-methyl-1H-pyrazol-4-yi]-amide.

In a second aspect, there is provided a compound selected from
5-amino-N-[5-(5,8-diazaspiro[2.6]nonan-8-y1)- 1-methyi-pyrazol-4-y13-2-(2,6-
difiuorophenyi)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yl)- 1-methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide; |
5~amin0~Nw{5~(4vamin0~5—mcth0xy-azepanv L-yh-1-methyl-pyrazol-4-y1}-2-(2,6-
diﬂuorophenyl)thi.azole-4-carboxémide;

S-amino-N-[5-(5-amino-3 wméthoxy—azep an-1-yl)-1-methyl-pyrazol-4-y1}-2-(2,6-
difiuorophenylthiazole-4-carboxamide;

5-amino-N-[5-(5-amino-3-methoxy-azepan-1-yi)- 1 -methyi-pyrazol-4-y1}-2-(2,6-
difluorophenvyl)thiazole-4-carboxamide; '
5-ami110-2~(2,6-diﬂuor0pheny1)—N—{ I-methyl-5-(2-oxoazepan-1-yl)pyrazol-4-yijthiazole-4-
carboxamide;

S-amino-2-(2,6~difluorophenyl)-N-[1-methyl-3-(7-0x0-1,4-diazepan- 1-yl)pyrazol-4-ylithiazole-4-
carboxamide:;

S-amino-N-{5-(5-amino-3-methoxy-azepan- 1 -y1)- 1-methyl-pyrazol-4-yi}-2-(2,6-
diftuorophenylithiazole-4-carboxamide;
S-amino-N-[5-(5-amino-3-methoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyi)thiazole-4-carboxamide;

S-amino-N-[5-(4-amino-5-methoxy-azepan- 1-yl)- 1-methyl-pyrazol-4-yi]-2-(2~pyridyl)thiazole-4-
carboxamide;
S5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl}-1-methyl-pyrazol-4-y1}-2-(3-fluoro-2-
pyridylthiazole-4-carboxamide; |
5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yh-1-methyl-pyrazol-4-y1}-2-(2-fluorophenyljthiazole-

4-carboxamide;
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5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)- 1 -methyl-pyrazol-4-yl}-2-(2-fluoro-5 -methyl-
phenyljthiazole-4-carboxamide;

5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yi)- 1 -methyl-pyrazol-4-y1]-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-{5-(4-amino-5-hydroxy-azepan-1-yl)-1 -methyl-pyrazol-4-y1}-2-(2,6-
difluorophenylithiazole-4-carboxamide;

S-amuino-N-[5-(4-amino-5-hydrox y-azepan-1-yl)-1 -methyl-pyrazol-4-yi1-2-(2 6-
difivorophenyl)thiazole-4-carboxamide;
S-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-y13-2-(2-fluoro-5-methyi-
phenyljthiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-fluoro-azepan- 1 -yl}-1-cyclopropyl-pyrazol-4-yl]-2-(2-fluoro-5-methyl-
phenylythiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-fluoro-azepan- 1 -yl)-i-cyclopropyl-pyrazol-4-y1]-2-(2,6-
difinorophenyl)thiazole-4-carboxamide; 7 _
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyi-pyrazol-4-y1]-2-(2,6-
diflnorophenyljthiazole-4-carboxamide;
5-amine-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-[1-methyi-5-[(4S)-4-[(3-methyloxetan-3-yl imethylamino] azepan-
1-yllpyrazol-4-yilthiazole-4-carboxamide;
S-amine-2-(2,6-difluorophenyl)-N-[5-[(45)-4-(2-hydroxyethylaminojazepan- 1 -y1}-1-methyi-pyrazoi-
4-yljthiazole-4-carboxamide; _
5-amino-N-[3-[(4S)-4-{bis(2-hydroxyethyl)amino]azepan-1-yl}- I-methyl-pyrazol-4-yi]-2-(2,6-
diﬂuomphenyl)thiazole-ﬂrucérboxamide;

S~amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1 -methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-fluoro-azepan-1-yi)-1-cyclopropyl-pyrazoi-4-y1}-2-(2,5-
diflnorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-y11-2-(2,5-
difiuorophenyljthiazole-4-carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-{1-methyl-5-(5-ox0-1.4-oxazepan-4-yl)pyrazol-4-yiithiazole-4-
carboxamide; |
5-amino-2-(2,6-difluorophenyl}-N-[1-methyl-5-(8-oxa-3-azabicyclo[3.2.1Joctan-3-yl)pyrazol-4-

vljthiazole-4-carboxamide;
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5-amino-2-(2,6-difluorophenyl}-N-[[-methyl-3-[(45)-4-(oxetan-3-ylmethylamino)azepan-1-
yllpyrazol-4-yljthiazole-4-carboxamide;
S-amino-N-[5-[(45)-4-[bis(oxetan-3-yimethyl)amino]azepan- 1-y1j- 1-methyl-pyrazoi-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-[5-{(55}-5-amino-3,3-difluoro-azepan- 1 -yli-1-cyclopropyl-pyrazol-4-yi}-2-(2,6-
diﬂuorophenyi)thiazo-iemﬁr«carboxamide;

5-amino-N- [5 [(5R)-5-amino-3,3-difluoro-azepan-1-yli-1-cyclopropyl-pyrazol-4- yl] ~2-(2,G-
d1ﬂu0rophenyl)th1amle—4 -carboxamide;

S-amino-N-[5-[(5SR}-3-amino-3,3-difluoro-azepan- 1 -yl]-1 »mcthyl-pyrazol—4~yl}—2—(2,6—diﬂu0r0—3~

'iod0~pheny1)thiazoie—4—carboxamide;

5-amino-N-[5-{(58}-5-amino-3,3-difluoro-azepan- 1-yl}- 1 -methyi-pyrazol-4-y1]-2-(2,6-difluoro-3-
1odo-phenylithiazole-4-carboxamide;

S-amino-N-(5-((45,58)-4-amino-5- ﬂuoroazepan 1-y1)-1-ethyl- EH—pyrazol ~4-y1}-2-(2,6-
diftuorophenyl)thiazole-4-carboxamide;
5-amiino-N-{5-(3-azabicyclo[3.2.1]octan-3-y1}-I-methyl-pyrazol-4-yI}-2-(2,6-difluorophenylthiazoie-

d-carboxamide;

5-amino-2-(2,6- dlﬂuorophcnyl) -N-{5-(1,1-dioxo-1 4-thiazepan-4-y1)-1-methyl-pyrazol-4- yl)th:a.zole-

4-carboxamide:
5-amino-N-{5-(1,9-diazaspirol4.6]Jundecan-9-yl)-1-methyi-pyrazol-4-yl]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-(5-amino-3-methoxy-3-methyl-azepan-1-yl}- 1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyhthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-y1)-1 -methyi-pyrazol-4-y1j-2-(2,6-
difluorophenyljthiazole~4-carboxamide;

S-amino-2-(2,6- d1ﬂu0rophenyi) -N-[1-methyl-3-(%-oxa-3,7-diazabicyclo[3.3.1]nonan-3-yl)pyrazol-4-

yljthiazole-4-carboxamide;

5-amino-2-(2,6-difluorophenyl}-N-[5-[6-(hydroxymethyl)- 1 ,4-diazepan- 1-y1}-1-methyl-pyrazol-4-
yl]thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-[5-[6-(hydroxymethyl)-1,4-diazepan- 1-y1]-1-methyl-pyrazol-4-
yllthiazole-4-carboxamide;

5-amino-N- (5 -((4R, SR) -4-amino-5- ﬂuorocycloheptyi} 1- methyl iH-pyrazol-4- yl} 2-(2,6-
difiuorophenyl)thiazole-4-carboxamide;

S-amino-N-(5-{(4R 5R)-4-amino-5-fluorocycloheptyl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-

difluorophenylithiazole-4-carboxamide;
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5-amino-N-[5-(2,6-diazaspiro[3 .4}octan—6—yl)— I-methyi-pyrazol-4-y1}-2-(2,6-difluorophenyl)thiazole-
4~carb0xamidé;
5~amino-2-(2,6-difluorophenyl}-N-{ 1 -methyl-5-(1-ox0-2,8-diazaspiro[4.5]decan-8-yl)pyrazol-4-
vlithiazole-4-carboxamide;
5-amino-N-[5-(2,7-diazaspiro[3.4]octan-2-y])-1I-methyl-pyrazol-4-yl}-2-(2,6-difluorophenyl)thiazole-
4-carboxamide; |
5-amino-N[5-[4-(azetidin-3-y1)-1,4-diazepan-1-yij-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyljthiazole-4-carboxamude;
S-amino-N-[5-(3,3-difluorocycioheptyl)-1-methyi-pyrazol-4-yi}-2-(2,6-difluorophenyl)thiazole-4-
carboxamide;
5-amino-N-(5-((48,55)-4-amino-5-methoxyazepan-1-yl)-1-ethyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-((4S,5S)-4-amino-5-methoxyazepan-1-y1)-1-cyclopropyl-1 H-pyrazol-4-yl)-2-(2,6-
difinorophenyithiazole-4-carboxamide;
5-amino-N-[5-(3,3-difluorocycloheptyl)-1-methyl-pyrazoi-4-ylj-2-(2,6-difluorophenylthiazole-4-
carboxamide; _
(S)-5-amino-2-(2,6-difluorophenyl}-N-{1-methyl-3-(2-ox0- 1',8—diazasp'1ro[4.G}undecan-&y])— 1H-
pyrazol-4-ylithiazole-4-carboxamide; :
(R)-5-amino-2-(2.6-diflucrophenyl)-N-{ 1-methyl-5-(2-0x0-1,9-diazaspiro[4.6]undecan-9-yl)pyrazol-
4-yijthiazole-4-carboxamide;
S-amino-N-[5~(4-amino-5-fluoro-azepan-1-yi)-1-sthyl-pyrazol-4-vi]-2-(2,6-difluorophenylithiazole-
4-carboxamide;
5-amino-N-[3-(4-amino-5-fluoro-azepan-1-yl}-1-ethyl-pyrazol-4-ylj-2-(2,6-diflvorophenyl)thiazoie-
4-carboxamide; '
S-amino-N-{5-(3,3-diftluoro-5-hydroxy-azepan-1-y1}-1-methyl-pyrazol-4-yi}-2-(2,6-
difiuorophenyl)thiazole-4-carboxamide;
S-amino-N-{5-(3,3-difluoro-5-hydroxy-azepan- 1 -yI}- 1-methyl-pyrazol-4-y1}-2-(2,6~
difluorophenylthiazole-4-carboxamide;
3-amino-N-[5-(4-amino-5-fluore-azepan-1-yl)-1-ethyl-pyrazol-4-yi}-2-(2-flunorophenyl)thiazole-4-
carboxamide;
5-amino-N-{5~(4-amino-5-fluoro-azepan-1-ylj-1-ethyl-pyrazol-4-vyl}-2-(2-fluorophenyljthiazole-4-
carboxamide; |
5-amino-N-{5-({45,5R )-4-amino-5-hydroxyazepan-1-yi}-1-(2.2-difluoroethyl}- 1 H-pyrazol-4-y1)-2-

(2,6-difluorophenylythiazole-4-carboxamide:
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5-amino-N-(5-~((4S,5R }-4-amino-5-methoxyazepan-1-yl)-1-ethyl-1H-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((4R,55)-4-amino-5-finorocycioheptyl)- 1 -methyl- 1 H-pyrazol-4-yl)-2-(2,6-
diflvorophenyl)thiazole-4-carboxamide;

N-[5-(4- acetamidow4~méthyl~azepann 1-yl)-1-methyl-pyrazol-4-yl}-5-amino-2-(2,6-
diﬂuorophenyl)thiazoie—4~carboxamide; '
S-amino-N-(5-((4R,5R)~4-amino-5-fluocrocycloheptyl}- 1-methyl-1 H-pyrazol-4-y1)}-2-(2,6-
difluorophenyljthiazole-4-carboxamide; '
S-amino-N-(5-((4R,55)-4-amino-5-fluorocycloheptyl)- 1 -methyvi-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

5-amino-N-(5-((4R,55)-4-amino-5-fluorocycloheptyl)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenylthiazole-4-carboxamide;
5-amino-N-[5-(6-cyano-1,4-diazepan-1-yl)-1-methyl-pyrazol-4-yi]-2-(2,6-difluorophenvl)thiazole-4-
carboxamide;
5-amino-N-(5-cycloheptyl-i-methyl-pyrazol-4-yi)-2-(2,6-difluorophenyi)thiazole-4-carboxamide;
N-[5-(4-acetamido-4-methyl-azepan-1-yl)-1-methyl-pyrazoi-4-vyl]-5-amino-2-{3-fluore-2-
pyridyhthiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-ethoxy-azepan-1-yl)-1-methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyljthiazole-4-carboxamide; |

S-amino-N-(5-((45,5R )-4-amino-5-methoxyazepan-1-v1)-1-cyclopropyl- 1 H-pyrazol-4-v1)-2-(2,6-
diflnorophenyl)thiazole-4-carboxamide;

5~amino«'N~(5 -{{45,5R}-4-amino-3-fluoroazepan-1 -yi)~ 1—mét’hyl—1H—pyrazoi—éluyi}2~(pyridin-2-
ylithiazole-4-carboxamide;

S-amino-N-~(5-((45,5R)}-4-amino-53-fluoroazepan- I -yl)- I -methyi-1H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-yhthiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)- 1 -ethyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5 »aminomN—[S~(4—amin0—5-methoxy-azepan- 1-yl)-1-ethyl-pyrazol-4-yi}-2-(2-fluorophenyl)thiazole-4-
carboxamide;

5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)- 1-ethyl-pyrazol-4-yl}-2-(2-fluorophenyl thiazole-4-

- carboxamide;

5-amino-N-[5-[(4S )-4-aminoazepan-1-yl}-1-methyl-pyrazol-4-yl]-2-(6-hydroxy-2-pyridylthiazole-4-
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carboxamide;
S5-amino-N-[5-[4-(2-aminoacetyl)-1,4-diazepan-1-yi}-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-[5-[4-(2-aminoethyl)-1,4-diazepan-1-yI]-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenylythiazole-4-carboxamide;,
N-[5-(3,4,42,5,6,8,9,9a-octahydro-2H-[1,4]oxazino[2,3-d)azepin-7-y1)- I -methyl-pyrazol-4-yl}-5-
amino-2-(2,6-difluorophenyljthiazole-4-carboxamide;
N-{5-(3,4,42,3,6,8,9 9a-octahydro-2H-[1,4}oxazino[2,3-dlazepin-7-y1)-1-methyl-pyrazol-4-y1i-5-
amino-2-(2,6-diftuorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-3-hydroxy-azepan-1-yl)-1-(2,2-difluoroethyl)pyrazol-4-y1]-2-(2,6-
difluorophenyi)thiazole-4-carboxamide;
S-amino-N-{5-(4-amino-5-hydroxy-azepan-1-yl)-1 -(2,2—diﬂuoxoethyl)pyrazoi-{%—yl} -2-(2,6-
difluorophenyl)thiazoie-4-carboxamide;
5-amino-N-[3-(4-amino-3-fluoro-azepan- L -yi)-I-methyl-pyrazol-4-yli-2.(2,6-
difluorophenyl)thiazole-4-carboxamide; |
5-amino-N-[3-(4-amino-5-methoxy-azepan- 1 -yl}- 1-cyclopropyi-pyrazol-4-y1]-2-(2,6-
diﬂuoro;)henyI)thiaiole-éi-carboxamide;
5-amino-N-[3-(4-amino-5-methoxy-azepan-1-yi)- 1-cyclopropyl-pyrazol-4-yl]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yi}-1-cyciopropyl-pyrazol-4-yil-2-(2.6-
diftuorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-y)-1-cyclopropyl-pyrazol-4-y1}-2-(2,6-

diflnorophenyl)thiazole-4-carboxamide;

S-amino-2~(2,6-difluorophenyl)-N-[5-[4-hydroxy-4-(trifluoromethyDazepan-1-yl}-1-methyl-pyrazol-

4-yljthtazole-4-carboxamide;
S-amuno-N-{5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-yl1-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-[5-(4-amino-5-methoxy-azepan- | -yl)-1-ethyl-pyrazol-4-yi]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide; .
5-amino-N-[5-{3,3-difluoro-5-(methylamino)azepan-1-y1}-1-methyl-pyrazol-4-yl]-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-[3,3-difluoro-5-(methylaminojazepan-1-yij-1 -methy1~pyrazbl—4—yi]-2—(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((45,58)-5-amino-4-methoxycyclohept- 1-enyl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
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difluorophenyi)thiazoie-4-carboxamide;
S-amino-N-{5-(4-amino-4-methyl-azepan- 1-yl)-1-methyl-pyrazol-4-yli-2-(2.6-
diﬂuorophenyljthiazole-4—carboxamide;
5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl}-1 -methyl-pyrazol-4-yl}-2-(2-fluorophenylithiazole-4-
carboxamide; '

5-amine-N-(5-((45,55)-4-amino-3-methox yeycioheptyl)- 1-methyl-1H-pyrazol-4-y1)-2-(2-
fluorophenyljthiazole-4-carboxamide;

5-amino-N-(5-((45,55)-4-amino-5-methoxycycloheptyl)- 1 -methyl- 1 H-pyrazol-4-y1}-2-(2-
ﬂuoro?henyl‘)thiazoie-4—carb0xamide;

5-amino-N-(5-((45,55)-4-amine- 5-methoxycycloheptyl)-1-methyl- 1 H-pyrazol-4-y1}-2-(2-
fluorophenyl)thiazole-4-carboxamide; |
5-amino-N-(5-((4S,55)-4-amino-5-methoxycycloheptyl)- I -methyl-1H-pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide;
5-amino-N-[3-[(4S)-4-aminoazepan-1-yli-1-methyl-pyrazol-4-ylj-2-(2-fluoro-4-pyridvljthiazole-4-
carboxamide;
5-amino-N-[5-[(4S)-4-amineazepan-1-yl]-1-methyl-pyrazol-4-y1]-2-(2-methoxy-3-pyridylithiazole-4-
carboxamide;

5-amino-N-[5-[(4S)-4-aminoazepan- 1 -yl]-1-methyl-pyrazol-4-yl}-2-(1-methylpyrazol-4-yl)thiazole-
4-carboxamide;

S-amino-N-[5-[(4S)-4-aminoazepan- 1-yl}- I -methyl-pyrazol-4-y1}-2-(5-fluoro-3-pyridyDthiazole-4- -
carboxamide;
5-amino-N-{5-[(4S}-4-aminoazepan-1-yl]-1-methyl-pyrazol-4-y1]-2-(3,5-dimethylisox azol-4-
yDthtazole-4-carboxamide;

S-amino-N-(5-((48,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl- 1H-pyrazol-4-yl)-2-(3-fluoropyridin-
4-yDithiazole-4-carboxamide; '
5-amino-2-(2-fluorophenyl)-N-[5-(2-methoxy-8-azabicyclo[3.2. 1 Joctan-5-y1)-1-methyl-pyrazol-4-
vl]thiazole-4-carboxamide; .
5-amino-N-(5-((4S,55)-4-amino-5-hydroxy-4-methylazepan- {-yl}- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2.6-
diflucrophenyljthiazole-4-carboxamide; )
5-amino-N-[3-[(45)-4-aminoazepan-1-y1]- 1-methyl-pyrazol-4-y1]-2-(2-fluoro-5-methyi-3-
pyridyDthiazole-4-carboxamide; ,
S-amino-N-{5-(5-amino-3,3-diflnoro-azepan-1-yl)-1 —mf:thylnpyrazoiuﬁr-yl];2—(3—ﬂuoro~4n
pyridylithiazole-4-carboxamide;
5-amino-N-[5-{{4S)-4-aminoazepan-1-yl]-1-methyl-pyrazol-4-yl]-2-(2-methoxy-4-methyi-3-
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pyridyljthiazole-d-carboxamide;

5-amino-N-[3-[(4R,5R)-4-amino-5-fluoro-azepan- 1-yl}- I-methyl-pyrazol-4-ylj-2-(4-methyl-3-

pyridyljthiazole-4-carboxamide,

5-amino-N-[5-[{4R,5R}-4-aminc-5-fluoro-azepan- 1-yl]-1-methyl-pyrazol-4-yi}-2-(1,5-
dimethylpyrazol-4-ylythiazole-4-carboxamide;

5-amino-N-[5-{(4R,5R)-4-amino-5-fluoro-azepan- i -yil-1-methyl-pyrazol-4-y1}-2-(2-methyi-3-
pyridylithiazole-4-carboxamide;

5-amino-N-[5-[(4R.5R)-4-amino-5-fluoro-azepan- [ -yi]-1-methyl-pyrazol-4-yl}-2-(2-methyi-4-
pyridyDthiazole-4-carboxamide;-

5-amino-N-[5-[(4R,5R)-4-aminc-5-~fluoro- azepan 1-y1}-1-methyl-pyrazol-4-y1]-2-(6-cyano-2-
pyridyhithiazole-4-carboxamide;
5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-4-
carboxamide;

5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl})- 1 -methyl-pyrazol-4-y1}-2-(2-fluorophenylthiazole-4-
carboxamide;

5-amino-N-{5-(4-amino-4-methyl- azepan 1-y1)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenylithiazole-4-carboxamide;
5-amino-N-[5-{4-amino-4-methyl-azepan-1-y)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenytithiazole-4-carboxamide; '
5-amino-N-{5-{(4R,5R)-4-amino-5-fluoro-azepan-1-yli}-1-methyi-pyrazol-4-yl}-2-(1.3-
dimethylpyrazol-4-yl)thiazole-4-carboxamide;
S-amino-N-{5-(5-amino-3,3-difluoro-azepan-1-yl)~1-methyl-pyrazol-4-y1}-2-(3,5-diflucro-4-
pyridylithiazole-4-carboxamide;

3-amino-N-(5-((4S,58)-4-amino-5-fluorcazepan-1-yi)-1-methyi-1 H-pyrazol-4-y1)-2-(3,3-
difluoropyridin-4-ylthiazole-4-carboxamide; _
5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yl)-1-methyl-pyrazol-4-vl1}-2-(3,5-difluoro-4-
pyridyljthiazole-4-carboxamide;

5-amino-N-[5-(5-aminc-3-methoxy-3-methyl-azepan- 1-y1)-1-methyl-pyrazol-4-y1i-2-(3-fluoro-4-
pyridyljthiazole-4-carboxamide, ) |
5-amino-N-[3-[(4R 5R)-4-amino-5-fluoro~azepan- 1-y1}- 1 -methyl-pyrazol-4-yi]-2-(5-cyano-2-fluoro-
phenyl)thiazole-4-carboxamide; '
5-amino-N-[5-[(4R.5R)-4-amino-5-fluoro-azepan-1-yl}-1-methyl-pyrazol- 4-y‘1} -(2.,6-dimethyl-4-
pyridyhthiazole-4-carboxamide;

5-amino-N-[3-[(4R,5R)-4-amino-5-fluoro-azepan- 1-yl]- 1-methyl-pyrazol-4-yl}-2-(5-cyano-3-
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pyridylythiazole-4-carboxamide:;
5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- 1-yi}-1-methyl-pyrazol-4-yl}-2-(2,5-dimethyl-3-
pyridyl)thiazole-4-carboxamide;
5-amino-N-[5-[(58)-5-arnino-3,3-difluoro-azepan- 1-yl}- 1-methyl-pyrazol-4-vyl]-2-(3-fluoro-4-
pyridyl)thiazole-4-carboxamide;
5-aminc-N-[3-[(5R}-5-amino-3,3-diflnoro-azepan-1-yl]-1-methyl-pyrazol-4-yi]-2-(3-fluorc-4-
pyridybthiazole-4-carboxamide;
5-amino-N-[5-(6-amino-1-oxa-9-azaspiro[ 3.6]decan-9-yl)- 1-methyl-pyrazol-4-y1]-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;
S-amino-N-[5-[(5R)-5-amino-3-methylene-azepan-1-yl]-1-methyl-pyrazol-4-y1]-2-(2,6-
difiuorophenyl)thiazole-4-carboxamide;
5-aminc-N-[5-[(48,55)-4-amino-5-fluoro-azepan- 1-yl]- 1-(trideuteriomethyl)pyrazol-4-yl}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-[5-[(4R,5R}-4-amino-5-fluoro-azepan- 1-y1] —1«(trideuteriomethyl)pyrazo1—4-yl]—2—(2,6—
diflnorophenyhthiazole-4-carboxamide;
5-amino-N-[5-(6-amino-1-oxa-9-azaspiro[3.6]decan-9-y1)- 1 -methyl-pyrazol-4-yl]-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-(5-amino-3-methyl-azepan-1-vi}-1-methyl-pyrazol-4-yl]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-[(55)-5-amino-3,3-difluoro-azepan- 1-yl]- 1-methyi-pyrazol-4-y1]-2-(3,5-difluoro-4-
pyridyl)thiazole-4-carboxamide;
5-amino-N-[53-[(5R)-5-amino-3,3-difluoro-azepan-1-yl}- 1 -methyi-pyrazol-4-yi]-2-(3,5-difluoro-4-
pyridylthiazole-4-carboxamide;
5-amino-N-{5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)- 1-methyl-pyrazol-4-y1}-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide; '
5-amino-2-(2,6-difluorophenyl)-N-(5-((4R,55)-4,5-dihydroxyazepan-1-yl)- l-methyl- 1 H-pyrazol-4-
yhithiazole-4-carboxamide; |
5-amino-N-[5-[4-(aminomethyl}-4-methoxy-1-piperidyl]-1-methyl-pyrazol-4-yl1]-2-(2,6-
diflnorophenyljthiazole-4-carboxamide; _
5-amino-N-[5-(5-amino-3,3-difluoro-azepan-1-yl)-1-methyl-pyrazol-4-y1}-2-(2,6-diflucro-4-
methoxy-phenyl)thiazole#-carboxamide;
5-amino-N-[53-(5-amino-3,3-difluoro-azepan-1-yl)-1 -methyl—pyrazolnétmyl]-;?uu( 1.5-dimethylpyrazol-4-
yDthiazole-4-carboxamide;

S-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan-1-vyli}-1-methyl-pyrazol-4-yi]-2-(6-cyano-2-
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pyridylythiazole-4-carboxamide;
5-amino-N-[5-[{5R)-5-amino-3,3-difluoro-azepan-1-ylj-1-methyi-pyrazol-4-y11-2-(1,3-
dimethylpyrazol-4-yl)thiazole-4-carboxamide;
5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan-1-yl]-1-methyl-pyrazoi-4-y11-2-(1,5-
dimethylpyrazol-4-y]thiazole-4-carboxamide;
S-amino-N-{5-[(5R)-5-amino-3,3-difluoro-azepan-~1-yl]-1-methyl-pyrazol-4-y1]-2-(2-methyl-4-
pyridyl)thiazole-4-carboxamide;
5-amino-N-{5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)- 1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl}- 1 -methyl-pyrazol-4-y1}-2-(2,6-
difluoropbenyl)jthiazole-4-carboxamide;
5-amino-N-{5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-[5~(5-amino-3-hydroxy-3-methyl-cycloheptyl)- 1 -methyl-pyrazol-4-yi}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide:
S-amine-N-{5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1 -methyl-pyrazol-4-y1}-2-(2,6-
difiuorophenyl)thiazoie-4-carboxamide;

5-amino-N-[5-[(4S,55)-4-amino-S-fluoro-azepan- 1-yl}-1-methyl-pyrazol-4-y1]-2-(3,5-difluoro-4-
pyridyb)thiazole-4-carboxamide;

5-amino-N-[5-{(4R,5R )-4-amino-5-fluoro-azepan- 1-yIi- I-methyl-pyrazol-4-y1]-2-(3,5~difluoro-4-
pyridyl)thiazoif:»4-0arbbxamide;
S-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-y1)-1-methyi-pyrazol-4-yl1]-2-(3,5-difluoro-4-
pyridybithiazole-4-carboxamide;

5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan- 1 -y1)-1-methyi-pyrazol-4-yi}-2-(3,5-difluoro-4-
pyridyl)thiazoie-4-carboxamide; |
5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan- 1-y1)-1-methyl-pyrazol-4-y1}-2-(3-fluoro-4-
pyridyDithiazole-4-carboxamide; )
5-amino-N-{5-(5-amino-3-methoxy-3-methyl-azepan- 1 -y1)- 1 -methyl-pyrazol-4-yl]-2-(3-fluoro-4-
pyridylthiazole-4-carboxamide;

5-amino-2-(2-fluorophenyl}-N-[ 1 -methyl-5-(1-0xa-6,9-diazaspiro[3 .6]decﬁn-6—y1)pyrazol—4—
yl]thiazole-4-carboxamide; |

5-aminoc-2-(2,6-difluorophenyl)-N-[1-methyl-5-(1-oxa-6,9-diazaspiro[ 3.6]decan-6-yhpyrazol-4-
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viithiazole-4-carboxamide;
5-amino-N-{5-[4-(aminomethyl}-4-hydroxy-1-piperidyl]l-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide; t
(Ri)-5-amino-2-(2-fluorophenyl)-N-(1-methyi-3-(1 -oxa-6,9-diazaspiro[3.6]decan-6-y1)-1 H-pyrazol-4- w
yhthiazole-4-carboxamide; |
(S)-5-amino-2-(2-fluorophenyl}-N-(1-methyl-5-(1-oxa-6,9-diazaspiro[3.61decan-6-y1)-1H-pyrazol-4- -
ylthiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(1-oxa-6,9-diazaspiro[ 3.6 }decan-6-y1)-1H-
pyrazol-4-yl)thiazole-4-carboxamide;

(S)~5»amino—2~(2,6—diﬂuoropheny1}—N-(1 -methyl-5-(1-oxa-6,9-diazaspiro[3.6]decan-6-y1}-1H-
pyrazol-4-yhthiazole-4-carboxamide;

5-amino-2-(2,6-difluorophenyl}-N-[ 1 -methyl-3-(1-o0xa-4,9-diazaspiro[5.5Jundecan-9-yl)pyrazol-4-
yl]thiazole-4-carboxamide;

5-amino-N-{5-(5-amino-4-methoxy-4-methyl-azepan-1-yl)- 1-methyl-pyrazoi-4-yi}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide; _
N-{5-[(3aR.8aS)-2-0x0-3a,4,5,7,8,8a-hexahydro-3H-oxazolo[4,5-d}azepin-6-yi]-1 —rriethy1~pyrazol—4-
vli-5-amino-2-(2.6-difluorophenyl)thiazole-4-carboxamide;
[(458,5R)-5-amino-1-[4-[[5-amino-2-(2,6-difluerophenylithiazole-4-carbonyl]amino]-2-methyl-
pyrazoil-3-yiJazepan-4-yl]acetate;
N-[5-[(3a5,8aR}-2-0x0-32.4,5,7,8,8a-hexahydro-3H-oxazolo[4,5-d)azepin-6-yl]- 1 -methyl-pyrazol-4-
yl}-5-amino-2-(2,6-diflnorophenyl)thiazole-4-carboxamide;
[(4R,58)-5-amino-1-[4-[[5-amino-2-(2,6-difluorophenyl)thiazole-4-carbonyl}amino}-2-methyl-
pyrazol-3-yilazepan-4-yllacetate;
S-amino-2-(2,6-difluorophenyl}-N-(5-((4R,5R)-4,5-dihydroxyazepan-1-y1)-1-methyl- 1 H-pyrazol-4-
yhthiazole-4-carboxamide;

5-amino-N-[5-[4-amino-5-(trideuteriomethoxyjazepan- i -yl}-1-methyl-pyrazol-4-yl}-2-(2-
fluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-[4-amino-5-(trideuteriomethoxy)azepan-1-yl|-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-[5-{(58)-5-amino-3,3-difluorc-azepan- 1-yl]-1-(trideuteriomethyl)pyrazol-4-y1}-2-(2,6-
difiuorophenylithiazole-4-carboxamide; | _
5-amino-N-[5-[{5R)}-5-amino-3.3-difluoro-azepan-1-yij-1-(trideuteriomethylpyrazoi-4-yl}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

5-amino-N-{5-(5-amino-3,3-difluoro-5-methyl-azepan- 1-yl)- 1 -methyl-pyrazol-4-yi]-2-(2 6-
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difluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((3S,4R)-4-(aminomethyl)-3-ethyl-4-methoxypipendin-1-yl)-1 -methyl-1H-pyrazol-4-
y1)-2-(2,6-difluorophenylithiazole-4-carboxamide;

5-aming-N-[5-(5-amino- 1-oxa-8-azaspiro[3.6]decan-8-yl)-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenylthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-1-oxa-8-azaspiro[3.6]decan-8-v1)-1-methyl-pyrazol-4-y11-2-(2,6-
difluorophenylthiazole-4-carboxamide;
3-amino-N-(5-((1R,5R,6S)-6-amino-8-oxa-3-azabicyclo{3.2. 1joctan-3-yl)- 1 -methyl-1 H-pyrazol-4-
yI)-2-(2,6-difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[3-[5-amino-4-hydroxy-4-(2-hvdroxyethyDazepan- 1-yl]-1-methyl-pyrazol-4-yl1-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(5-amino-1-oxa-8-azaspiro[3.6]decan-8-yl)-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(5-amino-4-methoxy-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-yi}-2-(2,6-
difluorophenyhthiazole-4-carboxamide;
S-amino-N-{5-(5-amino-4-methoxy-4-methyi-azepan-1-yh)- 1 -methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-methoxy-cycloheptyl)- 1-methyl-pyrazol-4-ylj-2-(2-fluorophenyhthiazole-
4-carboxamide;

5.amino-N-[5-(4-amino-3-methoxy-cycloheptyl)- 1 -methyl-pyrazol-4-yl]-2-(2-flucrophenyljthiazole-

- de-carboxamide;

5-amino-N-{5-(4-amino-5-methoxy-cycloheptyl)- 1-methyi-pyrazol-4-yl]-2-(2-fluorophenyljthiazole-
4-carboxamide; '
5-amino-N-[5-(4-amino-5-methoxy-cycloheptyl)- 1-methyl-pyrazol-4-yl]-2-(2-fluorophenylythiazole-
4-carboxamide;

5-amino-N-[5-(2,6-diazaspiro[3.51nonan-6-yl)-1-methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-2-(2,6-diflucropheny!}-N-(1-methyl-3-((3aR,8a8)-3 a-methyl-2-oxotetrabydro-2H-
oxazolo[5,4-djazepin-6(7H,8H,8aH)-y1)- 1H-pyrazol-4-yl)thiazole-4-carboxamide; .
5-amino-N-[5-(5-amino-1-oxa-8-azaspiro{3.6]decan-8-yl)-1-methyl-pyrazoi-4-y1}-2-(2.6-
difluorophenyl)thiazole-4-carboxamide;

S-amino—N—[5—{4~amino—5—(diﬂuoromcthyi)azepan— 1-y1}-1 —methyl—pyrazol@—yl}»2~(2,6~
difluorophenyl)thiazole-4-carboxamide, | '

5-amino-N-[5-[4-amino-5-(difluoromethyl)azepan-1-yli-1-methyl-pyrazol-4-yil-2-(2,6-



10

15

20

25

30

..4y..

diﬂuorophenyl)thiazoie~4—carboxamide;

5-amino-N-{5-[4-amino-5-(hydroxymethylazepan-1-yl]- 1-methyl-pyrazol-4-yii-2-(2,6-
difinorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-ethoxy-azepan-1-yi)-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-ethoxy-azepan-1-yl)-1-methyi-pyrazol-4-yl1-2-(2,6-
diftnorophenyljthiazole-4-carboxamide;
5-amino-N-(3-((8R,9S5)-8-amino-9-methox y-5-azaspirol 2.6]nonan-5-yi)- I-methyl- I1H-pyrazoi-4-yI)-
2-(2,6-difluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-((8R,95)-9-amino-8-methoxy-5-azaspiro{ 2.6 jnonan-5-yl)- 1-methyl- 1H-pyrazol-4-yi)-
2-(2,6-difluorophenyl)thiazole-4-carboxamide;
(R)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-(4-amino-3-fluoro-4-methylazepan-1-yl)-1-methyl-1H-pyrazoi-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxanude;
S-amino-N-(5-(8-amino-9-methoxy-5-azaspiro[2.6Jnonan-5-yl}- 1 -meth vi- 1H-pyrazol-4-yl)-2-(2,6-
difluorophenylthiazole-4-carboxamide;
5-amino-N-{5-(8-amino-S-methoxy-5-azaspiro{2.6nonan-3-yi)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-(4-(aminomethyl)-4-fluoroazepan-1-yI)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
diﬂuorophcn.yi)ihiazoie-ﬁr—carboxamide;

5-amino-N-(5-(4-(aminomethyl)-4-fluoroazepan-1-y1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2.6-
difiuorophenylthiazole-4-carboxamide;

S-amino-N-(5-{4-(aminomethyl}-4-methoxyazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-(4-(aminomethyl)-4-methoxyazepan-1-vl)- 1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
(8)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan-1-yl)-1-methyl- 1 B-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide; )
5-amino-N-(5-(4-amino-5-(diflucromethoxy)azepan-1-yl}-1-methyl- 1 H-pyrazol-4-yl3-2-(2-
fluorophenylthiazole-4-carboxamide;
S-amino-N-(5-(4-amino-5-methoxy-4-methylazepan-1-yl)-1 —metbyl-1H-pyrazoi~4~yl}w2~{2,6-
difluorophenyl)thiazole-4-carboxamide; and

5-amino-N-{5-(4-amino-5-(difluoromethoxyjazepan- 1-yl)-1 -methyl- IH-pyrazol-4-y1)-2-(2-
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The disclosure includes a pharmaceutical composition comprised of a Formula 1

compound and a pharmaceutically acceptable carrier, glidant, diluent, or excipient.

‘In a third aspect, there is provided a pharmaceutical composition of a compound as defined
herein, and a pharmaceutically acceptable carrier, glidant, diluent, or excipient. The

pharmaceutical composition may further comprise a chemotherapeutic agent.

The disclosure includes a method of treating a disease or disorder which method
comprises administering a therapeuticaily effective amount of a Formula I compound to a patient
with a disease or disorder selected from cancer, immune disorders, cardiovascular disease, viral
nfection, inflammation, metabolism/endocrine function disorders and neurological disorders,
and mediated by Pim kinase. The method includes further administering an additional
therapeutic agent selected from a chemotherapeutic agent, an anti-inflammatory agent, an
immunomodulatory agent, a neurotropic factor, an agent for treating cardiovascular disease, an
agent for treating liver disease, an anti-viral agent, an agent for treating blood disorders, an agent
for ireating diabetes, and an agent for treating immunodeficiency disorders.

The disclosure includes use of a Formula I compound in the manufacture of a medicament
for the treatment of cancer, immune disorders, cardiovascular disease, viral infection,
inflammation, metabholism/endocrine function disorders and neurological disorders, wherem, the
mediéament mediates Pim kinase.

The disclosure includes a kit for treating a condition mediated by Pim kinase, comprising: '
a) a first pharmaceutical composition comprising a Formula I corpound; and b) mstructions for
use.

In a fourth aspect, there is provided a kit for treating a condition mediated by Pim
kinase, comprising:
a) a pharmaceutical composition as defined herein; and

b) instructions for use.

The disclosure includes a Formula I compound for use as a medicament, and for use in .
treating a disease or disorder selected from cancer, immune disorders, cardiovascular disease,
viral infection, inflammation, metabo lism/endocrine function disorders and neurological
disorders, and mediated by Pim kinase.

The disclosure includes methods of making a Formula I compound.



-daa-

In a fifth aspect, there is provided a compound selected from
S-amino-N-(5-({(4R,5R)-4-amino-5-fluoroazepan- 1 -yl)-1 -methyl-1H-pyrazol-4-yi}-2-(2.6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-{3-((43,55)-4-amino-5-fluoroazepan-1-yl)-1 -methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((48,55)-4-amino-5-methoxyazepan-1-yl)- 1-ethyl-1H-pyrazol-4-y1)-2-(2 6-
difluorophenyi)thiazo le-4-carboxamide; and |
5-amino-N-(5-((45,55)-4-amino-5-methoxyazepan-1-yl)-1 -cyclopropyl-1H-pyrazol-4-v1)-2-(2,6-

difiuorophenyljthiazole-4-carboxamide.

In a sixth aspect, there is provided a compound selected from
S-amino-N-(5-((35,58)-5-amino-3-fiuoroazepan-1-y1)- 1 -methyl- 1H-pyrazol-4-y1}-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;
S-amino-N-(3-((3R.55)-5-amino-3-fluoroazepan-1-yl)-1 -methyi-1H-pyrazol-4-v1)-2-(2,6-
difiuorophenylthiazoie-4-carbox amide; .
5-amino-N-(5-({38,45)-4-amino-3-fluorcazepan-1-yi)- 1-methyl-1 Hmpyrazol-él-yl}?,»(?.,ﬁ-
'diﬂuordphenyl)thiézole@»carboxamide; and -

(R)-5-amino-N-(5-(4-amincazepan-1-yl)-1 ~(2,2—diﬂuomcthy1)~1H~pyrazol-4-yi)—2~(2,5—

difluorophenylithiazole-4-carboxamide.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an exemplary synthesis of 4-aminopyrazole compounds 5 from nitro-1H-

pyrazole 1.

Figure 2 shows an exemplary synthesis of 4-carboxy-thiazoles 11 from hydroxamide

compounds 6.
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Figure 3 shows an exemplary synthesis of 2-substituted, 4-carboxy-5-aminothiazoles 11
by C-2 bromination of 12 followed by Suzuki reaction of 13.

Figure 4 shows an exemplary synthesis of 5-azepanyl-N-(pyrazo-4-yithiazole-
carboxamide compounds 17 made from coupling of 4-amino,5-azepanyl pyrazole compounds 14
and 2-bromo, 4-carboxy-5-aminothiazoles 11,

Figure 5 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-yhpyridyl-carboxamide
compounds 21 made from coupling of 4-amino,5-azepanyl pyrazole compounds 14 and 2-bromo,
3-Boc-amino,6-carboxy-pyridyl compounds 18,

Figurc 6 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-ypyrazine-
carboxamide compounds 26 from coupling of 4-amino,5-diazepanyl pyrazole compounds 22 and
2-bromo,3-substituted, 6-carboxy-5-ammopyrazinyl compounds 23,

Figure 7 shows an exemplary synthesis of 5-azido-(4-nitro-1H-pyrazol-5-yl)azepane 32
from 2,3,6,7-tetrahydro-1H-azepine 27.

Figure § shows an exemplary synthesis of 5-Boc-amino-(4-nitro- 1H-pyrazol-5-
yl)azepane 39 from 6,7-dihydro-1H-azepin-3(2H)-one 33,

Figure 9 shows an exemplary synthesis of 5-(4-azido-1-fluorocycloheptyl)-4-nitro- 1 H-
pyrazole 45 from 4-nitro-1H-pyrazole 2.

Figure 10 shows an exemplary synthesis of 3-fluoro-1-(4-nitro-1H-pyrazol-5-yl)azepan-
4-amine 52 from 5-chloro-4-nitro-1H-pyrazole 3.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Reference will now be made in detail to certain embodiments of the invention, exarples
of which are illustrated in the accompanying structures and formulas, While the invention will
be described in conjunction with the enumerated embodiments, it will be understood that they
are not intended to limit the invention to those embodiments. On the contrary, the invention is
intended to cover all alternatives, modifications, and equivalents which may be included within
the scope of the present invention as defined by the claims. One skilled in the art will recognize
many methods and materials similar or equivalent to those described herein, which could be used
in the practice of the present invention. The present invention is in no way limited to the
methods and materials described. In the event that one or more of the incorporated literature,
patents, and similar materials differs from or contradicts this application, including but not
limited to defined terms, term usage, described techniques, or the like, this application controls.
Unless otherwise defined, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which this invention belongs.
Although methods and materials similar or equivalent to those described herein can be used in

the practice or testing of the mvention, suitable methods and materials are described below. All
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publications, patent applications, patents, and other references mentioned herein are incorporated
by reference in their entirety. The nomenclature used in this Application is based on IUPAC

systematic nomenclature, uniess indicated otherwise.

DEFINITIONS

When indicating the number of substituents, the term “one or more” refers to the range
from one substituent to the highest possible number of substitution, i.e. replacement of one
hydrogen up to replacement of all hydrogens by substituents. The term “substituent” denotes an
atom or a group of atoms replacing a hydrogen atom on the parent molecule. The term
“substituted” denotes that a specified group bears one or more substituents. Where any group
may carry multiple substituents and a variety of possible substituents is provided, the
substituents are independently selected and need not to be the same. The term “unsubstituted”
means that the specified group bears no substituents. The term “optionally substituted” means
that the specified group is unsubstituted or substituted by one or more substituents,
independently chosen from the group of possible substituents. When indicating the number of
substituents, the term “one or more”™ means from one substituent to the highest possible number
of substitution, i.e. replacement of one hydrogen up to replacement of all hydrogens by
substituents,

The term “alkyl” as used herein refers to a saturated linear or branched-chain monovalent
hydrocarbon radical of one to twelve carbon atoms (C1—Ci2), wherein the alkyl radical may be
optionally substituted mdependently with one or more substituents described below. In another
embodiment, an alkyl radical is one to eight carbon atoms (C,—Cs), or one to six carbon atoms
(C1—C¢). Examples of alkyl groups include, but are not limited to, methyl (Me, -CHjs), ethyl (Et,
-CH;CHy), 1-propyl (n-Pr, n-propyl, ~-CH,CH,CHs), 2-propyl (i-Pr, i-propyl, -CH(CHaz),), 1-
butyl (n-Bu, n-butyl, -CH>CH,CH,CHs), 2-methyl-1-propyl (i-Bu, i-butyl, ~-CH,CH({CHs);), 2-
butyl (s-Bu, s-butyl, ~-CH(CH1)CH,CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -C(CHjs)s), T-pentyl
(n-pentyl, ~-CH,CH,CH,CH,CHs), 2-pentyl (-CH(CH:)YCH,CH,CHs), 3-pentyl (-CH(CH,CH3),),
2-methyl-2-butyl (-C(CHz),CH;CHz3), 3-methyl-2-butyl (-CH(CH3)CH(CH,)), 3-methyl-1-butyl
(-CH,CH2CH(CHs),), 2-methyl-1-butyl (-CH>CH{CH3)CH,CHs), 1-hexyl (-
CHCH2CH,CHoCHoyCH3), 2-hexy! (-|CH(CH3)CH>CH2CH,CH3), 3-hexyl (-
CH(CH,CH3)(CH,CH2CH3)), 2-methyl-2-pentyl (-C(CHz),CH,CH;CHs), 3-methyl-2-pentyl (-
CH(CH)CH(CH3)YCH>CHy), 4-methyl-2-pentyl (-CH(CH3)YCH,CH(CHs),), 3-methyl-3-pentyl (-
C(CH3)(CH:CHs)p), 2-methyl-3-pentyl (-CH(CH,CHy)CH(CHs),), 2,3~-dimethyl-2-butyl (-
C(CH3),CH(CH3)y), 3,3~dimethyl-2-butyl (-CH{CH3)C(CHs)s, 1-heptyl, 1-octyl, and the like.

The term “alkylene” as used herein refers to a saturated linear or branched-chain divalent

hydrocarbon radical of one to twelve carbon atoms (C1—Cy2), wherein the alkylene radical may
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be optionally substituted independently with one or more substituents described below. In
another embodiment, an alkylene radical ts one to cight carbon atoms (C,—Cs), or one to six
carbon atoms (C,—Ce). Examples of alkylene groups include, but are not limited to, methylene (-
CHy-), ethylene (-CH,CHs-), propylene (-CH,CH;CHj-), and the like.

The term “alkenyl” refers to linear or branched-chain monovalent hydrocarbon radical of
two to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.e., a carbon-carbon, sp”
double bond, wherein the alkenyl radical may be optionally substituted independently with one
or more substituents described herein, and includes radicals having “cis” and “trans” orientations,
or alternatively, “E” and “Z” orientations. Examples include, but are not limited to, ethylenyl or
vinyl (-CH=CH3}, allyl (-CH,CH=CHjy), and the like.

The term “alkenylene™ refers to linear or branched-chain divalent hydrocarbon radical of
two to cight carbon atoms (C,—Cs) with at least one site of unsaturation, i.e., a carbon-carbon, sp2
double bond, wherein the alkenylene radical may be optionally substituted substituted
mdependently with one or more substituents described herein, and includes radicals having “cis”
and “trans” orientations, or alternatively, “E” and “Z” orientations. Examples include, but are
not limited to, ethylenylene or vinylene (-CH=CH-), allyl (-CH,CH=CH-), and the like.

The term “alkyny!l” refers to a linear or branched monovalent hydrocarbon radical of two
to eight carbon atoms (C,—Cs) with at least one site of unsaturation, i.c., a carbon-carbon, sp
triple bond, wherein the alkynyl radical may be optionally substituted independently with one or
more substituents described herein. Examples include, but are not limited to, cthynyl (-C=CH),
propynyl (propargyl, -CH,C=CH), and the like,

The term “alkynylene” refers to a linear or branched divalent hydrocarbon radical of two
to eight carbon atoms (C;—Cg) with at least one site of unsaturation, i.¢., a carbon-carbon, sp
tripie bond, wherein the alkynylene radical may be optionally substituted independently with one
or more substituents described herein. Examples include, but arc not limited to, cthynylene
(-C=C-), propynylene (propargylene, -CHC=C-), and the like.

The terms “carbocycle”, “carbocyclyl”, “carbocyclic ring” and “cycloalkyl” refer to a
monovalent non-arornatic, saturated or partially unsaturated ring having 3 to 12 carbon atoms
(Cs—Ci2) as amonocyclic ring or 7 to 12 carbon atoms as a bicyclic ring. Bicyclic carbocycles
having 7 to 12 atoms can be arranged, for example, as a bicyclo [4,5], [5,5], [5,6] ot [6,6] system,
and bicyclic carbocycles having 9 or 10 ring atoms can be arranged as a bicyclo [5,6] or [6,6]
system, or as bridged systems such as bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane and
bicyclof3.2.2]nonane. Spiro moieties are also included within the scope of this definition.

Examples of monocyclic carbocycles include, but are not limited to, cyclopropyl, cyclobutyl,
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cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl, I-cyclopent-3-enyl, cyclohexyl, 1-
cyclohex-1-enyl, 1-cyclohex-2-enyl, I-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl,
cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, and the like. Carbocyclyl
groups are optionally substituted independently with one or more substituents described herein.

“Aryl” means a monovalent aromatic hydrocarbon radical of 6-20 carbon atoms (Cs—Cag)
derived by the removal of one hydrogen atom from a single carbon atom of a parent aromatic
ring system. Some aryl groups are represented in the exemplary structures as “Ar”. Aryl
includes bicyclic radicals comprising an aromatic ring fused to a saturated, partially unsaturated
ring, or aromatic carbocyclic ring. Typical aryl groups include, but are not limited to, radicals
derived from benzene (phenyl), substituted benzenes, naphthalene, anthracene, biphenyl, indenyl,
indanyl, 1,2-dihydronaphthalene, 1,2,3,4-tetrahydronaphthyl, and the like. Aryl groups are
optionally substituted independently with one or more substituents described herein.

“Arylene” means a divalent aromatic hydrocarbon radical of 6-20 carbon atoms (Cs—Cag)
derived by the removal of two hydrogen atom from a two carbon atoms of a parent aromatic ring
system. Some arylene groups are represented in the exemplary structures as “Ar”. Arylene
mmcludes bicyclic radicals comprising an aromatic ring fused to a saturated, partially unsaturated
Ting, or aromatic carbocyclic ring. Typical arylene groups include, but are not limited to,
radicals derived from benzene (phenylene), substituted benzenes, naphthalene, anthracene,
biphenylene, indenylene, indanylene, 1,2-dihydronaphthalene, 1,2,3,4-tetrahydronaphthyl, and
the Hke. Arylene groups are optionally substituted with one or more substituents described
herein.

BRI

The terms “heterocycle,” “heterocyclyl” and “heterocyclic ring” are used interchangeably
herein and refer to a saturated or a partially unsaturated (i.c., having one or more double and/or
triple bonds within the ring) carbocyclic radical of 3 to about 20 ring atoms in which at least one
ring atom is a heteroatom selected from nitrogen, oxygen, phosphorus and sulfur, the remaining
ring atoms being €, where one or more ring atoms is optionally substituted independently with
one or more substituents described below. A heterocycle may be a monocycle having 3 to 7 ring
members (2 to 6 carbon atoms and 1 to 4 heteroatoms selected from N, O, P, and S) or a bicycle
having 7 to 10 rmg members (4 to 9 carbon atoms and 1 to 6 heteroatoms selected from N, O, P,
and S), for example: a bicyelo [4,5], [5,5], [5.6], or [6,6] system. Heterocycles are described in
Paquette, Leo A “Principles of Modern Heterocycelic Chemistry” (W. A, Benjamin, New York,
1968), particularly Chapters 1, 3, 4, 6, 7, and 9; “The Chemistry of Heterocyclic Compounds, A
series of Monographs” (John Wiley & Sons, New York, 1950 to present), in particular Volumes
13, 14, 16, 19, and 28; and J. Am. Chem. Soc. (1960) 82:5566. “Heterocyclyl” also includes

radicals where heterocycle radicals are fused with a saturated, partially unsaturated ring, or
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aromatic carbocyclic or heterocyclic ring. Examples of heterocyclic rings include, but arc not
limited to, morpholin-4-yl, piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yl-3-
one, pyrrolidin-1-yl, thiomorpholin-4-yl, S-dioxothiomorpholin-4-yl, azocan-1-yl, azetidin-1-v1,
octahydropyrido[1,2-alpyrazin-2-yl, {1,4]diazepan-1-yl, pyrrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl,

piperidino, morpholino, thiomorpholine, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl,

oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 2-

pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithtanyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinylimidazo linyl, imidazolidinyl, 3-azabicyco[3.1.0}hexanyl, 3-
azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2Thexanyl, 3H-indolyl quinolizinyl and N-pyridyl
ureas. Spiro moieties are also included within the scope of this definition. Examples ofa
heterocyclic group wherein 2 ring atoms are substituted with oxo (=Q) moieties are
pyrimidinonyl and i,1-dioxo-thiomorpholinyl. The heterocycle groups herein are optionally
substituted independently with one or more substituents described herein.

The term “heteroary!” refers to a monovalent aromatic radical of 5-, 6-, or 7-membered
rings, and includes fused ring systems (at least one of which is aromatic) of 5-20 atoms,
containing one or more heteroatoms independently selected from nitrogen, oxygen, and sulfur,
Examples of heteroaryl groups are pyridinyl (inciuding, for example, 2-hydroxypyridinyl),
imidazolyl, imidazopyridinyl, pyrimidinyl (including, for example, 4-hydroxypyrimidinyl),
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxadiazolyl,
oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, tetrahydroisoquinotinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indohizinyl, phthalazinyl, pyridazinyl,
triazinyl, isomdolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, and furopyridinyl. Heteroaryl groups are optionally substituted
mdependently with one or more substituents described herein.

The heterocycle or heteroaryl groups may be carbon (carbon-linked), or nitrogen
{mitrogen-hnked) bonded where such is possible. By way of example and not limitation, carbon
bonded heterocycles or heteroaryls are bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3,
4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a pyrimidine, position 2, 3, 3, or 6 of a pyrazine,
position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or 5 of an

isoxazole, pyrazole, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an
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azetidine, position 2, 3, 4, 5, 6, 7, or & of a quinoline or position 1, 3,4, 5,6, 7, or 8 of an
isoqumoline.

By way of example and not limitation, nitrogen bonded heterocycles or heteroaryls are
bonded at position | of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline,
imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazoline, 3-
pyrazoline, piperidine, piperazine, indole, indoline, IH-indazole, position 2 of a isoindole, or
isoindoline, position 4 of a morpholine, and position 9 of a carbazole, or P-carboline.

The terms “treat” and “treatment” refer to both therapeutic treatment and prophylactic or
preventative measures, wherein the object is to prevent or slow down (lessen) an undesired
physiological change or disorder, such as the development or spread of cancer. For purposes of
this mvention, beneficial or desired clinical results include, but are not limited to, alleviation of
symptoms, diminishment of extent of disease, stabilized (i.¢., not worsening) state of discase,
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 meclude 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.

The phrase “therapeutically effective amount™ means an amount of a compound of the
present invention that (1) treats or prevents the particular disease, condition, or disorder, (ii)
attenuates, ameliorates, or ehiminates one or more symptoms of the particular disease, condition,
or disorder, or (111) prevents or delays the onset of one or more symptoms of the particular
disease, condition, or disorder described herein. In the case of cancer, the therapeutically
effective amount of the drug may reduce the number of cancer cells; reduce the tumor size;
inhibit (i.c., slow to some extent and preferably stop) cancer cell infiltration into peripheral
organs; inhibit (Lc., slow to some extent and preferably stop) tumor metastasis; inhibit, to some
extent, tumor growth; and/or relieve to some extent one or more of the symptoms associated with
the cancer. To the extent the drug may prevent growth and/or kill existing cancer cells, it may be
cytostatic and/or cytotoxic. For cancer therapy, efficacy can be measured, for example, by
assessing the time to disease progression (TTP) and/or determining the response rate (RR).

The terms “cancer” refers to or describe the physiological condition in mammals that is
typically characterized by unregulated cell growth., A “tumor” comprises one or more cancerous
cells. Examples of cancer include, but are not limited to, carcinoma, lymphoma, blastoma,
sarcoma, and leukemia or I[ymphoid malignancies. More particular examples of such cancers
meclude squamous cell cancer (e.g., epithelial squamous cell cancer), lung cancer including

small- cell lung cancer, non-small cell lung cancer ("NSCLC”), adenocarcinoma of the lung and
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squamous carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer, gastric or
stomach cancer including gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical
cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, rectal
cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney or
renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma,
penile carcinoma, as well as head and neck cancer.

A “chemotherapeutic agent” is a chemical compound useful in the treatment of cancer,
regardless of mechanism of action. Classes of chemotherapeutic agents include, but are not
limited to: alkylating agents, antimetabolites, spindle poison plant alkaloids, cytotoxic/antitumor
antibiotics, topoisomerase inhibitors, antibodies, photosensitizers, and kinase inhibitors.
Chemotherapeutic agents include compounds used in “targeted therapy” and conventional
chemotherapy. Examples of chemotherapeutic agents include: erlotinib (TARCEVA®,
Genentech/OSI Pharm.), docetaxel (TAXOQTERE®, Sanofi-Aventis), 5-FU (fluorouracil, 5-
fluorouracil, CAS No. 51-21-8), gemcitabine (GEMZAR®, Lilly), PD-0325901 (CAS No.
351210-10-9, Pfizer), cisplatin (cis-diamine, dichloroplatinum(il), CAS No. 15663-27-1),
carboplatin (CAS No. 41575-94-4), paclitaxel (TAXOL®, Bristol-Myers Squibb Oncology,
Princeton, N.1.), trastuzumab (HERCEPTIN®, Genentech), temozolomide (4-methyl-5-0xo-
2,3,4,6,8-pentazabicyclo {4.3.0] nona-2,7,9-triene- 9-carboxamide, CAS No. 85622-93-1,
TEMODAR®, TEMODAL®, Schering Plough), tamoxifen ((2)-2-[4-(1,2-diphenylbut-1-
enyliphenoxy]-N N-dimethylethanamine, NOLVADEX®, ISTUBAL®, VALODEX®), and
doxorubicin (ADRIAMYCIN®), Akti-1/2, HPPD, and rapamycin.

Morte examples of chemotherapeutic agents include: oxaliplatin (ELOXATIN®, Sanofi),
bortezomib (VELCADE®, Millennium Pharm.), sutent (SUNITINIB®, SU11248, Pfizer),
letrozole (FEMARA®, Novartis), imatinib mesylate (GLEEVEC®, Novartis), XL-518 (MEK
inhibitor, Exelixis, WO 2007/044515), ARRY-886 (MEK inhibitor, AZD6244, Array
BioPharma, Astra Zeneca), SF-1126 (PI3K mhibitor, Semafore Pharmaceuticals), BEZ-235
(P13K inhibitor, Novartis), XL-147 (PI3K inhibitor, Exclixis), PTK787/ZK 222584 (Novartis),
futvestrant (FASLODEX®, AstraZeneca), leucovorin (folinic acid), rapamycin {(sirolimus,
RAPAMUNE®, Wyeth), a rapamycin analog, mTOR inhibitor such as everolimus, a MEK
mhibitor (GDC-0973), a Bel-2 inhibitor such as navitoclax, (ABT-263) or ABT-199), lapatinib
(TYKERB®, GSK572016, Glaxo Smith Kline), lonafarnib (SARASAR™, SCH 66336,
Schering Plough), sorafenib (NEXAVAR®, BAY43-9006, Bayer Labs), gefitinib (TRESSA®,
AstraZeneca), irinotecan (CAMPTOSAR®, CPT-11, Pfizer), tipifarnib (ZARNESTRA™,
Johnson & Johnson), ABRAXANE™ (Cremophor-free), albumin-engineered nanoparticle

formulations of paclitaxel (American Pharmaceutical Partners, Schaumberg, 11), vandetanib
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(rINN, ZD6474, ZACTIMA®, AstraZeneca), chloranmbucil, AG1478, AG1571 (SU 5271;
Sugen}, temsirolimus (TORISEL®, Wyeth), pazopanib (GlaxoSmithKline), canfosfamide
{TELCYTA®, Telik), thiotepa and cyclosphosphamide {CYTOXAN®, NEOSAR®); alkyl
sulfonates such as busulfan, improsuifan and piposulfan; aziridines such as benzodopa,
carboquone, meturedopa, and uredopa; ethylenimines and methyfamelamines including
altretamine, triethylenemelamine, tricthylenephosphoramide, iriethylenethiophosphoramide and
trimethylomelamine; acetogenins {especially bullatacin and buliatacinone); a camptothecin
(inctuding the synthetic analog topotecan); bryostatin; callystatin, CC-1065 (including its
adozelesin, carzelesin and bizelesin synthetic analogs); cryptophycins (particularly cryptophycin
I and cryptophycin 8); dolastatin; duocarmyein (including the synthetic analogs, KW-2189 and
CB1-TMI); eleutherobin; pancratistating a sarcodictyin; spongistatin; nitrogen mustards such as
chlorambucil, chlornaphazine, chlorophosphamide, estramustine, ifosfamide, mechlorethamine,
mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine, prednimustine,
trofosfamide, uracil mustard; nitrosoureas such as carmustine, chlorozotocin, fotemustine,
lomustine, nimustine, and ranimnustine; antibiotics such as the enediyne antibiotics (e.g.,
calicheamicin, calicheamicin gammall, calicheamicin omegall (Angew Chem. Intl. Ed. Engl.
{1994} 33:183-186); dynemicin, dynermicin A; bisphosphonates, such as clodronate; an
esperamicin; as well as neocarzinostatin chromophore and related chromoprotein enediyne
antibiotic chromophores), aclacinomysins, actinomyein, authramycin, azascrine, bleomycins,
cactinomycin, carabicin, carminomycin, carzinophilin, chromomyeinis, dactinomycin,
daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, morpholino-doxorubicin,
cyanomorphohmo-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin,
esorubicin, idarubicin, nemorubicin, marcellomycin, mitomycins such as mitomycin C,
mycophenolic acid, nogalamycin, olivemycins, peplomycin, porfiromycin, puromycin,
quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin;
anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic acid analogs such as
denopterin, methotrexate, pteropterin, frimetrexate; purine analogs such as fludarabine, 6-
mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-
azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine;
androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,
testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher
such as frolinic acid; accglatone; aldophosphamide glycoside; aminolevutinic acid; eniluracil;
amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;
elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan;

e

lonidainine; maytansinoids such as maytansine and ansamitocins; mitoguazone; mitoxantrone;
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mopidanmol; nitracrine; pentostating phenamet; pirarubicin; losoxantrone; podophyliinic acid; 2-
ethylhydrazide; procarbazine; PSK® polysaccharide complex (JHS Natural Products, Fugene,
OR); razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2°,27-
trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A and
anguidine); urethan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol,
pipobroman; gacytosine; arabinoside (“Ara-C”); cyclophosphamide; thiotepa; 6-thioguanine;
mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin; vinblastine;
etoposide (VP-16); ifosfamide; mitoxantrone; vincristine; vinorelbine (NAVELBINE®),
novantrone; teniposide; edatrexate; daunomycin; aminopterin; capecitabine (XELODA®,
Roche); tbandronate; CPT-11; topoisomerase inhibitor RFS 2000; difluoromethylornithine
(DMFO); retinoids such as retinoic acid; and pharmaceutically acceptable salts, acids and
dertvatives of any of the above.

Also included in the definition of “chemotherapeutic agent™ are: (i) anti-hormonal agents
that act to regulate or inhibit hormone action on tumors such as anti-estrogens and selective
estrogen receptor modulators (SERMSs), inchuding, for example, tamoxifen (including
NOLVADEX®; tamoxifen citrate), raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene,
keoxifene, LY 117018, onapristone, and FARESTON® (toremifine citrate); (ii) aromatase
inhibitors that inhibit the enzyme aromatase, which regulates estrogen production in the adrenal
glands, such as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE® (megestrol
acetate), AROMASIN® (exemestane; Pfizer), formestanie, fadrozole, RIVISOR® (vorozole),
FEMARA® (letrozole; Novartis), and ARIMIDEX® (anastrozole, AstraZeneca); (iii) anti-
androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as well as
troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); (iv) protein kinase inhibitors such as
MEK inhibitors (WO 2007/044515); (v) lipid kinase inhibitors; (vi} antisense oligonucleotides,
particularly those which inhibit expression of genes in signaling pathways implicated in aberrant
cell proliferation, for example, PKC-alpha, Raf and H-Ras, such as oblimersen (GENASENSE®,
Genta Inc.); (vii) ribozymes such as VEGF expression inhibitors {e.g., ANGIOZYME®) and
HER2 expression inhibitors; (viii) vaccines such as gene therapy vaccines, for example,
ALLOVECTIN®, LEUVECTIN®, and VAXID®; PROLEUKIN® r{L-2; topoisomerase 1
mhibitors such as LURTOTECAN®; ABARELIX® rmRH; (ix) anti-angiogenic agents such as
bevacizumab (AVASTIN®, Genentech); and pharmaceutically acceptable salts, acids and
derivatives of any of the above.

Also included in the definition of “chemotherapeutic agent” are therapeutic antibodies
such as alemtuzumab (CAMPATH®), bevacizumab (AVASTIN®, Genentech); cetuximab
(ERBITUX®, Imclone); paniturmumab (VECTIBIX®, Amgen), rituximab (RITUXAN®,
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Genentech/Biogen Idec), pertuzumab (OMNITARG™, 2C4, Genentech), trastuzumab
(HERCEPTIN®, Genentech), and tositumomab (BEXXAR®, Corixa, GlaxoSmithKliine).

Humanized monoclonal antibodies with therapeutic potential as chemotherapeutic agents
in combination with the Formula I compounds of the invention mclude: alemtuzumab,
apolizumab, aselizumab, atlizumab, bapineuzumab, bevacizumab, bivatuzumab mertansine,
cantuzumab mertansine, cedelizumab, certolizumab pegol, cidfusituzumab, cidtuzumab,
daclizumab, eculizumab, cfalizumab, epratuzumab, erlizumab, felvizumab, fontolizumab,
gemtuzumab ozogamicin, inotuzumab ozogamicin, ipilimumab, labetuzumab, febrikizumab,
lintuzamab, matuzumab, mepolizumab, motavizumab, motovizumab, natalizumab, nimotuzumab,
nolovizumab, numavizumab, ocrelizumab, omalizumab, palivizamab, pascolizumab,
pecfusituzumab, pectuzumab, pertuzumab, pexclizumab, ralivizumab, ranibizumab, reslivizumab,
reslizumab, resyvizumab, rovelizumab, ruplizumab, sibrotuzumab, siplizumab, sontuzumab,
tacatuzumal tetraxetan, tadocizumab, talizumab, tefibazumab, tocilizumab, toralizumab,
trastuzumab, tucotuzumab celmoleukin, tucusituzumab, umavizumab, urtoxazumab, and
visilizumab.

A “metabolite” is a product produced through metabolism in the body of a specified
compound or salt thereof. Metabolites of a compound may be identified using routine
technigues known m the art and their activities determined using tests such as those described
herein. Such products may result for example from the oxidation, reduction, hydrolysis,
armdation, deamidation, esterification, deesterification, enzymatic cleavage, and the like, of the
administered compound. Accordingly, the mmvention includes metabolites of compounds of the
mvention, including compounds produced by a process comprising contacting a Formula I
compound of this invention with a mammal for a period of time sufficient to vield 2 metabolic
product thercof.

The term “package mnsert” is used to refer to instructions customarily included m
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, contraindications and/or warnings concerning the use of such
therapeutic products.

The term “chiral” refers to molecules which have the property of non-superimposability
of the mirror image partner, while the term “achiral” refers to molecules which are
superimposable on their nurror image partner.

The term “stercoisomers” refers to compounds which have identical chemical
constitution, but differ with regard to the arrangement of the atoms or groups in space.

“Diastereomer” refers to a stereoisomer with two or more centers of chirality and whose

molecules are not mirror images of one another. Diastercomers have different physical
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properties, e.g. melting points, boiling points, spectral properties, and reactivities. Mixtures of
diastereomers may separate under high resolution analytical procedures such as electrophoresis
and chromatography.

“Enantiomers” refer to two stereoisomers of a compound which are non-superimposable
mirror images of one another.

Stereochemical definitions and conventions used herein generally follow S. P. Parker, Ed.,
McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New York;
and Eliel, E. and Wilen, S., “Stereochemistry of Organic Compounds”, John Wiley & Sons, Inc.,
New York, 1994, The compounds of the invention may contain agymmetric or chiral centers,
and therefore exist in different sterenisomeric forms. 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. Many organic compounds exist in optically active forms, i.e., they have the ability to
rotate the plane of plane-polarized light. In describing an optically active compound, the
prefixes D and L, or R and S, arc used to denote the absolute configuration of the molecule about
its chiral center(s). The prefixes d and L or {(+) and (-) are employed to designate the sign of
rotation of plane-polarized light by the compound, with (-) or I meaning that the compound is
levorotatory. A compound prefixed with () or d is dextrorotatory. For a given chemical
structure, these stereoisomers are identical except that they are mirror images of one another, A
specific stereoisomier may also be referred to as an enantiomer, and a mixture of such isomers is
often called an enantiomeric mixture. A 50:50 mixture of enantiomers 1s referred to as a racemic
mixture or a racemate, which may occur where there has been no stereoselection or
stereospecificity in a chemical reaction or process. The terms “racemic mixture” and “racemate”
refer to an equimolar mixture of two enantiomeric species, devoid of optical activity.
Enantiomers may be separated from a racemic mixture by a chiral separation method, such as
supercritical fluid chromatography (SFC). Assignment of configuration at chiral centers in
separated enantiomers may be tentative, and depicted i Table 1 structures for Hllustrative
purposes, while stereochemical determination awaits, such as x-ray crystallographic data.

The term “tautomer” or “tautomeric form” refers to structural isomers of different
energies which are interconvertible via a low energy barrier. For example, proton tautomers
{also known as prototropic tautomers) include interconversions via migration of a proton, such as
keto-enol and imine-enamine isomerizations. Valence tautomers include interconversions by
reorganization of some of the bonding electrons.

The term “pharmaceutically acceptable salts” denotes salts which are not biclogically or

otherwise undesirable. Pharmaceutically acceptable salts include both acid and base addition
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salts. The phrase “pharmaceutically acceptable” indicates that the substance or composition must
be compatible chemically and/or toxicologically, with the other ingredients comprising a
formulation, and/or the mammal being treated therewith.

The term “pharmaceutically acceptable acid addition salt” denotes those
pharmaceutically acceptable salts formed with inorganic acids such as kydrochloric acid,
hydrobromic actd, sulfuric acid, nitric acid, carbonic acid, phosphoric acid, and organic acids
selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyelic, carboxylic, and
sulfonic classes of organic acids such as formic acid, acetic acid, propionic acid, glycolic acid,
gluconic acid, lactic acid, pyruvic acid, oxalic acid, malic acid, maleic acid, malonic acid,
succinic acid, fumaric acid, tartaric acid, citric acid, aspartic acid, ascorbic acid, glutamic acid,
anthranilic acid, benzoic acid, cinnamic acid, mandelic acid, embonic acid, phenylacetic acid,
methanesulfonic acid “mesylate”, ethanesulfonic acid, p-toluenesulfonic acid, and salicyclic acid.

The term “pharmaceutically acceptable base addition salt” denotes those
pharmaceutically acceptable salts formed with an organic or inorganic base. Examples of
acceptable morganic bases include sodium, potassium, ammoniam, calcium, magnesium, iron,
zine, copper, manganese, and aluminum salts. Salts derived from pharmaceutically acceptable
organic nontoxic bases includes salts of primary, secondary, and tertiary amines, substituted
amines including naturally occurring substituted amines, cyclic amines and basic ion exchange
resins, such as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine,
cthanolamine, Z-diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arginine,
histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine,
methylglucamine, theobromine, purines, piperazine, piperidine, N-ethylpiperidine, and
polyamine resins

A “gsolvate” refers to an association or complex of one or more solvent molecules and a
compound of the invention. Examples of solvents that form solvates include, but are not limited
to, water, 1sopropanol, ethanol, methanol, DMSO, ethylacetate, acetic acid, and ethanolamine.

The term “ECs” 15 the half maximal effective concentration” and denotes the plasma
concentration of a particular compound required for obtaining 50% of the maximum of a
particular effect in vivo.

The term “Ki” i8 the inhibition constant and denotes the absolute binding affinity of a
particular inhibitor to a receptor. It is measured using competition binding assays and is equal to
the concentration where the particular inhibitor would occupy 50% of the receptors if no
competing ligand (e.g. a radioligand) was present. Ki values can be converted logarithmically to

pKi values (-log K1), m which higher values indicate exponentially greater potency.
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The term “ICs¢” is the half maximal inhibitory concentration and denotes the
concentration of a particular compound required for obtaining 50% inhibition of a biological
process in vitro, 1Csy values can be converted logarithmically to pICsp values {(-log ICsg), in
which higher values indicate exponentially greater potency. The ICsq value s not an absolute
value but depends on experimental conditions e.g. concentrations employed, and can be
converted to an absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Biochem.
Pharmacol. (1973) 22:3099),

The terms “compound of this invention,” and “compounds of the present invention” and
“compounds of Formula I”” include compounds of Formulas I and stereoisomers, geometric
isomers, tautomers, solvates, metabolites, and pharmaceutically acceptable salts and prodrugs
thereof.

Any formula or structure given herein, including Formula I compounds, is also mtended
to represent hydrates, solvates, and polymorphs of such compounds, and mixtures thereof.

Any formula or structure given herein, including Formula I compounds, is also intended
to represent unlabeled forms as well as isotopically labeled forms of the compounds. Isotopically
labeled compounds have structures depicted by the formulas given herein except that one or
more atoms are replaced by an atom having a selected atomic mass or mass number. Examples
of 1sotopes that can be incorporated nto compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as, but not limited
to 2H (deuterium, 1), 3H (tritium), 11C, 13C, 14C, 15N, 18F, 31P, 32P, 358, 36Ci, and 1251
Various isotopically labeled compounds of the present invention, for example those into which
radioactive isotopes such as 3H, 13C, and 14C are incorporated. Such isotopically labelled
compounds may be useful in metabolic studies, reaction kinetic studies, detection or imaging
techniques, such as positron emission tomography (PET) or single-photon emission computed
tomography (SPECT) mcluding drug or substrate tissue distribution assays, or in radioactive
treatment of patients. Deuterium labelled or substituted therapeutic compounds of the invention
may have improved DMPK (drug metabolism and pharmacokinetics) properties, relating to
distribution, metabolism, and excrefion (ADME). Substitution with heavier isotopes such as
deuterium may afford certain therapeutic advantages resulfing from greater metabolic stability,
for example increased in vivo half-life or reduced dosage requirements. An [8F labeled
compound may be useful for PET or SPECT studies. Isotopically labeled compounds of this
invention and prodrugs thercof can generally be prepared by carrying out the procedures
disclosed in the schemes or in the examples and preparations described below by substituting a
readily available isotopically labeled reagent for a non-isotopically labeled reagent. Further,

substitution with heavier isotopes, particularly deuterium (i.e., 2H or D) may afford certam
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therapeutic advantages resulting from greater metabolic stability, for example increased in vivo
half-life or reduced dosage requirements or an improvement in therapeutic index, 1t is
understood that deuterium in this context is regarded as a substituent in the compound of the
formula (I). The concentration of such a heavier isotope, specifically deuterium, may be defined
5 by anisotopic enrichment factor. In the compounds of this invention any atom not specifically
designated as a particular isotope is meant to represent any stable isotope of that atom. Unless
otherwise stated, when a position is designated specifically as "H" or "hydrogen”, the position is
understood to have hydrogen at its natural abundance isotopic composition. Accordingly, in the
compounds of this invention any atom specifically designated as a deuterium (D) is meant to

10 represent deuterium.

The present invention provides pyrazol-4-yl-heterocyclyl-carboxamide compounds of
Formula I, including Formulas Ia-i, and pharmaceutical formulations thereof, which are
potentially useful in the treatment of diseases, conditions and/or disorders modulated by Pim
15 kinases.

Formula I compounds have the structure:

X I
and stereoisomers, geometric isomers, tautomers, or pharmaceutically acceptable salts
thereof, wherein:
20 R' is selected from H, C~Ciq alkyl, Co—Ciy alkenyl, Co—C) alkynyl, Cs—Cyp aryl, C3—Cio
carbocyelyl, Co—Cy heterocyelyl, Ci—Cyp heteroaryl, and —(Ci—C; alkylene)~(Co-Cyo
heterocyclyl);

R? is selected from the structures:
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where the wavy line indicates the site of attachment and the dashed line indicates an
optional double bond;

R? is sclected from H, —CHs, —CH,;CH;, -CH(CHs), ~CH,CH(CH;),, —CH;NH,, —~
CH;NHCH;, —-CH,CH,NI,, ~CH,CHCH,NH,, -CH,CH(CH;)NH,, -CH,OH, —~CH,CH,0H, —
C(CH;),0H, ~CH(OH)CH(CHa),, --C(CH3),CH,0H, ~CH;CH,S80,CHj, ~-CN, —CF3, ~CO;H, ~
COCH;, ~CO,CH;, —CO2C(CHs)s, ~COCH{OH)CH3, —COCH,NH;, ~CONH,, ~CONHCHj, -
CON(CHaz)y, ~C(CH3)CONH;, —S(0):N(CHs}z, —SCHs, ~CH,0CHz, —S(0),CH,, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl; |

R s independently selected from F, Cl, Br, I, ~CHs, ~CH,CHa, ~CH{CH3),, -C(CHs)s,
~CH,CH(CHz),, —CH=CH,, ~CH=C(CHa)2, =CH,, -CH,F, ~CHF,, —CF,, ~CH>OH, —
CH,0OCH;, ~CH,NH;, ~CH,NHCH;, ~CH,CH,;NH,, ~CH,CHCH,NH;, ~CH,CH(CH3)NH;, ~
CH,0H, -CH,CH,0H, ~C(CH,),0H, ~CH(OH)CH(CH;);, -C(CH1),CH;0H, —
CH,CH,S0,CH;, —-CN, ~CO,H, ~COCH;, ~COCH;NH,, ~CO,CH;, ~CO,C(CHa )z, ~
COCH(OMCH;, —CONH,, —-CONHCH;, ~CON{(CH3),, ~C(CHz),CONH;, -NO,, ~NH;, -
NHCH;, ~N(CH;z), ~NHCH,CHEF,, ~-NHCH,CF;, -NHCH,CH;OH, -NHCOCH;, -
N{CH:)COCH;, ~NHC{OYOCH,CH;s, -NHC(0)YOCHCls, -NHC(O)OCsH:, -NHS(0).CH;, -
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N{CH2)C(CH;3),CONH,, -N(CH3)CH.CH,S(0),CHs, =0, ~OH, ~OCH3;, -OCHF,, ~-OCH,F, —
QCH.CH;, ~-OCH(CH3)2, ~OCH,CH(CHa)z, “OC(CHa)s, —S(0):N(CHs;),, —-SCH;, =CH,0CH;,
~S8(0),CHs, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, azetidinyl, azepanyl,
oxetanyl, oxetan-3-ylmethylamino, (3-methyloxetan-3-yl)methylamino, pyrrolidinyl,
piperazinyl, piperidinyl, (piperidin-4-ylethyl), pyranyl, (piperidin-4-ylmethyl),
morpholinomethyl, and morpholino;

or where two geminal R* groups form a spiro ring selected from a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidinyl, azetidinyl, azepanyl, oxetanyl, pyrrohidinyl,
piperazinyl, or piperidinyl ring, where the spiro ring 1s optionally substituted with one or more
groups independently selected from ~F, ~OH, =0, ~CHj3, ~NH,, ~-CHyF, -CH,OH, ~CH,0CH,,
—{CHNH;, and ~CF3;

or where two vicinal R* groups or an R* group and an R’ group form a five-membered or
six-membered heterocyclyl fused ring, where the heterocyclyl fused ring is optionally substituted
with one or more groups independently selected from —F, -OH, =0, —CHj, —-NH;, —CH,F, —
CH,OH, -CH,OCH;, —CH;NH;, and —~Cls;

nis0,1,2,0r3,

X is selected from the structures:

I Aot A Y
RIS>WRD Ra é N’}I\\ R6 RG o RG RG = N

where the wavy line indicates the site of attachment;

R’ is selected from H, Cl, Br, C1~Cy; alkyl, (C1~Cy; alkylene)(C3-Ciy carbocyelyl), —
(C1—Cyz alkylene)(Cy-Cyy heterocyelyl), (C—Cs alkenylene)—(Cs—Cy, carboeyelyl), «(Co—Cs
alkenylene)—(Cy—Cyo heterocycelyl), Ce—Cao aryl, —(C—Cao arylene)—~Cy—Cse heterocyelyl), —
(Cs—Cy arylene)—(C;—Cyz alkylene)—(C,—Cyo heterocyclyl), Ca—Cyz carboeycelyl, Ci—Cag
heterocyclyl, and C;—Cyq heteroaryl;, where alkyl, alkenyl, alkynyl, alkylene, carbocyclyl,
heterocyclyl, aryl, and heteroaryl are optionally substituted with one or more groups
independently selected from ¥, Cl, Br, I, -CHas, ~CH;CHs, —CH(CH3),, ~CH,CH(CHa),, —
CH,NH;, ~CH,CH,NH,, ~CH,CHCH,NH,, ~CH,CH(CH:)NH,, ~CH,0H, -CH,CH,0H, -
C(CH3),0H, ~-CH(OH)YCH({CH3),, ~C(CHj3),CH,0H, —CH,CH,S0,CHj, -CN, —CF;, -CO:H, —
COCH;, ~CO,CHs, —CO,C(CH;)3, ~COCH(OH)CH;, -CONH;, —CONHCH;, —CON(CH:),, —
C{CH3),CONH;, -NO,, -NH;, -NHCH;, ~N(CHs);, -NHCOCH;, ~N(CH:)COCH3, —
NHS(0),CHs, -N(CH3)C(CH3},CONH;,, —N(CH3)CH,CH,S(0),CHs, =0, ~CH, ~OCHa, —
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S(O)N(CHa),, —=SCH3, —CH,OCHs;, —S(0O),CHs, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, azetidinyl, azepanyl, oxetanyl, pyrrolidinyl, piperazinyl, piperidinyl,
(piperidin-4-yhethyl), pyranyl, (piperidin-4-yimethyl), morpholinomethyl, and morpholino; and

R® is independently H or —NHa.

Exemplary embodiments of Formula T compounds inchide wherein R! is H, C,—Cy; alkyl
including —CHs, —CH,CHj, ~CH,CHF;, and ~CH,CF;, C3—C; carbocycelyl, or —(Ci~Cia
allkylene)—(Cy—Cy heterocyelyl) including oxetan-3-ylmethyl.

Exemplary embodiments of formula I compounds include wherein R' is H.

Exemplary embodiments of formula I compounds inctude wherein R' is C,—C) alkyl or
(5—Cyy carbocyclyl,

Exemplary embodiments of formula I compounds include wherein R’ is selected from

Exemplary embodiments of formula T compounds include wherein R' is ~(C1—Cy3
alkylene)—(Cy—Cyo heterocyelyl).

Exemplary embodiments of formula I compounds include wherein R' is oxetan-3-
ylmethyl.

Exemplary embodiments of formula I compounds include wherein R is H or ~CHs.

Exemplary embodiments of Formula I compounds include wherein R is independently

~NHCH,CF;, —CH,NHCH3;, and “OCHj;; and nis 1, 2, or 3.
Exemplary embodiments of Formula I compounds inclade wherein n is 1 or 2.
Exemplary embodiments of Formula T compounds include wherein R’ is Cg—Cyo aryl
including phenyl substituted with one or more F, in particular one or two F.
Exemplary embodiments of Formula I compounds include wherein R® is ~NHa,

BExemplary embodiments of Formula I compounds include the structures of Formula Ia-i:

R1 R1
R? \ 2
N/N ] /N R
\ N\\I

HoN Ia H:N N b
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BIOLOGICAL EVALUATION

Determination of the Pim kinase activity of a Formula [ compound is possible by a
number of direct and indirect detection methods. Certain exemplary compounds described
herein were assayed for their Pim kinase binding activity, including isoforms Pim-1, Pim-2, and
Pim-3, (Example 901} and in vitro activity against tumor cells (Example 902). Certain
exemplary compounds of the invention had Pim binding activity ICso values less than about |
micromelar (uM). Certain compounds of the invention had tumor cell-based activity ECsg
valucs less than about I micromolar (uM). Formula T compounds having Ki/ICs/ECsg of less
than 1 uM in assays described in Examples 901 and 902, may be useful therapeutically as Pim

kinase inhibitors (Pim-1, Pim-2 and/or Pim-3).
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tested for inhibition of Pim kinase according to the methods of this invention, and have the

following struectures and corresponding names (ChemBioDraw Ultra, Version 11.0,

CambridgeSoft Corp., Cambridge MA). Some compounds with chiral atoms in Tables la and 1b

have not been fuily characterized as to stereochemistry. A tentative assignment of

stereochemistry or stereochemical relationship to other groups may be depicted in the structures.

Means of separation of stereoisomers and characterization data are given in the Examples,

Table 1a.
No. Structure TUPAC Name PIMIL
LC3K
(K1) uM
101 ] 5-amino-2-(2,6-difluorophenyl)-N-(1- | 0.000048
NN N~ methyl-3-(4-
\\_I {(methylaminoymethyDpiperidin-1-
NH E yi)-1H-pyrazol-4-yhthiazole-4-
)IN \ carboxamide
8
54
H,NT 7S -
102 (\ NH (R)-5-amino-2-(2,6-difluorophenyl)- | 0.000958
\ N\) N-(1-methyl-5-(3-methylpiperazin-1-
N it B
N y1)-1H- pyrazol-4-yl)thiazole-4-
N carboxamide
Nk E
")?E“’%@
|
H,NT S -
103 0.000083

O

HoN
F)“\
Y
s

(5)-5-ammo-N-(5-(3-aminoazepan-1-
y1)-1-(2,2-difluoroethyl)- 1H-pyrazol-
4-vH-2-(2,6-difluorophenylithiazole-
4-carboxamide




WO 2013/045461 -4 - PCT/EP2012/068899

104 J HaN, (R)-5-amino-N-(5-(3-aminoazepan-1- { 0.0060091
F ; yh-1-(2,2-diftuoroethyl)-1H-pyrazol-
)\ O 4-y1)-2-(2,6-diftuorophenylithiazole-
F N

N 4-carboxamide
X
NH

HoN
105 i 5-amino-N-(5-(6,6-difluoro-1,4- 0.000019
| ?/\\ diazepan-1-yhH-1-methyl-1H-pyrazol-
i ,N N NH 4-y1)—2-(2-ﬂu01'0“5"
’ N\ /7; N methylphenyl)thiazole-4-
carboxamide
NH
O N F
.
()
Lo6 e F 5-amino-N-(5-(6,6-difluoro-1,4- 0.060030

diazepan-1-yl)-1-methyl-1H-pyrazol-
4-y1)-2-(2,5-difluorophenylythiazole-
4-carboxamide

J 107 H (R)_S_amin()_]\]‘-('[..(zazm ¢ 0.0006079

F
! F—-L\’ N difluoroethyl}-5-(4-
‘ N Q {methylaminoyazepan-1-yl}-1H-
N /Z,N pyrazol-4-yl)-2-(2,6-
N

difluorophenyl)thiazele-4-
carboxamide




WO 2013/045461 -5, PCT/EP2012/068899
168 F L‘E (R)-5-amino-N-(1-(2,2- 0.00043
F—'\) N diffuorocthyl)-5-(4-
I\E O (methylamino)azepan-1-y1)-1H-
N' pyrazol-4-yl)-2-(2,5-
difiuorophenyl)thiazole-4-
carboxamide
HzN .
109 F m (R)-5-amino-N-(1-(2,2- 0.000097
~l\’ S diftuoroethyl)-5-(4-
O (methylamino )azepan-1-yl)-1H-
N' N, N pyrazol-4-yl)-2~(2-fluoro-5-
methylphenybthiazole-4-
carboxamide
HZN
1o E OH S-amino-N-(1-(2,2-difluoroethyl)-5- | 0.000166
‘L\l (4-hydroxyazepan-1-yD)-1H-pyrazol-
N 4-y)-2-(2,6-difluorophenyl)thiazole-
- N .
N 4-carboxamide
0O F
N
)
F
111 S-amino-N-(1-(2,2-difluoroethyl}-5- | 0.000079

(4-hydroxyazepan-1-yh)~1H-pyrazol-
4-yl)-2-(2-fluoro-5-
methyiphenyl)thiazole-4-
carboxamide




WO 2013/045461 - 76 - PCT/EP2012/0688%9

1i2 tu,, (\ NH (R)-5-amino-2-(2,6-difluorophenyl)- | 0.00114
\ N \) N-(1-methyl-5-(2-methylpiperazin-1-
NJ\\‘I yI)-1H-pyrazol-4-yl)thiazole-4-
X carboxamide

113 (S)-5-amino-2-(2,6-difluorophenyl)- | 0.000066
NH N-{5-(2-cthylpiperazin-1-yi)-1-
LN methyl-1H-pyrazol-4-yl)thiazole-4-
NZ{;I carboxarnide
NH £
o N
X
HaNT S 7
114 \ (R)-5-amino-2-(2,6-difluorophenyl)- | 0.000476
\ /:.(" NH N-(5-(2-ethylpiperazin-1-yl)-1-
NN methyl-1H-pyrazol-4-ylthiazole-4-
NI carboxamide
NH £
XD
H,N s ”
115 NH- (R)-5-amino~-N-{5-(4~-aminoazepan-1~ | 0.000015
\ N yl)-1-methyl- 1H-pyrazot-4-yt)-2-(3-

cyclopropyl-2,6-
difluorophenyhithiazole-4-

carboxamide
116 NH- (R)-5-amino-N-(5-(4-aminoazepan-1- | 0.000010
\ N yl)-1-methyl-1H-pyrazol-4-yl}-2-
N (2,6-difluoro-3-
l\\j: methylphenylthiazole-4-
NH F, carboxamide
HoNT S




WO 2013/045461 “27. PCT/EP2012/668899
E
117 (\ (9)-5-Amino-2-(2,6-difluorophenyl)- | 0.000876
N N-(1l-methyl-5-(3-methylpiperazin-1-
y)-1H-pyrazol-4-yljthiazole-4-
\ carboxamide
AI %Q
HoN
HCO2H
118 F OH 5-amino-N-(1-(2,2-difluorocthyl)-5- | 0.000292
F ’\\ (4-hydroxyazepan-1-yl)-1H-pyrazol-
N N__N 4-y)-2-(2,5-diftuorophenylithiazole-
B IZ 4-carboxamide
NH
F
oﬂir\i
! )
S
H,N -
119 = H\ (S)-5-amino-N-(1-(2,2-difluoroethyl)- | 0.0060044
F )\\ 5-(4-(methylamino)azepan-1-yl)-1H-
N pyrazol-4-yl)-2-(2-fluoro-5-
N ) N methylphenylithiazole-4-
d carboxamide
NH £
N
7N
HoN™ S
120 R NH, 5-amino-N~(5-(4-amino-3- 6.00030
fluoroazepan-1-yl)-1-methyl-1H-
\ N pyrazol-4-y1)-2-(2,6-
J\\!I difluorophenylthiazole-4-
N, :
N\ carboxamide
NH E
O N S
X
H,NT S <




WO 2013/045461 28 - PCT/EP2012/0688%9

| 121 5-amino-N-{5-(5-amino-3,3- 0.000604
difluoroazepan-1-yl)-1-methyt-1H-
pyrazol-4-yh)-2-(2,6-
difluorophenylithiazole-4-
carboxamide

5-arnino-N-(5-({3S,55)-5-amino-3- 0.000158

fluoroazepan-1-yl)-1-methyl-1H-
| pyrazol-4-y)-2-(2,6-
difluorophenylythiazole-4-
carboxamide

(S)-5-amino-2-(2,6-difluorophenyl)- | 0.000158
N-({-methyl-5-(2-methylpiperazin-i-
yh)-1H-pyrazol-4-ylithiazole-4-

carboxamide
124 | S-amnino-2-(2,6-difluorophenyl)-N-(1- | 0.000056
N NOC NH methyl-5-(2,8-diazaspiro[4.5]decan-
8-yh)-1H-pyrazol-4-ylithiazole-4-
carboxamide
125 R NH, S-amino-N-(5-(4-amino-3- 0.060056
fluoroazepan-1-y)-{-methyl-1H-
\ N pyrazob4-y1)-2-(2,6-
NT‘J: difluorophenyl)thiazoie-4-
3 carboxamide
NH =
Ny
P
S
HoN -




WO 2013/045461 -29. PCT/EP2012/068899

126 E 5-amino-N-(5-((3R,5R)-5-amino-3-
j fluoroazepan-1-y1)-1-methyl-1H-
s iINH, pyrazol-4-y1)-2-(2,6-
N'N N difluorophenylithiazole-4-
o carboxamide
NH
F
o N
53
F
127 F 5-amino-N-(5-((3S,5R)-3-amino-5-
O fluoropiperidin-1-yl)-1-methyl-1H-
\ . pyrazol-4-y1)-2-(2,6-
N / . N
N-[\\II NF, difluorophenyl)thiazole-4-
N carboxamide
NH E
O N
)
HNT S
=
128 03\\ (‘ NH N-(5-(1,4-diazepan-1-yl)-1-(oxetan-
N\) 3-ylmethyl)-1H-pyrazol-4-y)-5-
,:\-II amino-2-(2,6-
AN difluorophenyijthiazole-4-
NH E carboxamide
© \Nm
T =
HNT O .
129 OO\\ ‘/\NH N-(5-(1,4-diazepan-1-y1)-1-(oxetan-
\) 3-ylmethyl)-1H-pyrazot-4-yl)-5-

. amino-2-(2-fluoro-5-
methylphenyl)thiazole-4-
carboxamide

130 OQ‘\ (/“’ NH N-(3-(1,4-diazepan-1-yl)-1-(oxetan-
N \) 3-yimethyl)-1H-pyrazol-4-y1}-5-
NN\/TL amino-2-(2,5-
% difluorophenyl)thiazole-4-
NH F .
carboxamide
N
A0




WO 2013/045461 _30- PCT/EP2012/068899
131 HO (R}-5-amino-2-(2-fluorophenyl)-N-
(5-(4-hydroxy-4-methylazepan-1-yl)-
Voo l-methyl-1H-pyrazol-4-yl)thiazole-4-
Ni\lj[ carboxamide
5
NH
Pise
| W
H,NT S
132 HO o (S)-5-amino-2-(2-flucrophenyl)-N-
\ (5-(4-hydroxy-4-methylazepan-1-yl)-
Voo I-methyl-1H-pyrazol-4-ylthiazole-4-
Ni\jj[ carboxamide
S
NH g
[
HNT T8
133 ﬁ (R)-5-amino-2-(2,6-difluorophenyl)-
(’ N-(I-methyl-5-(6-methyl-1,4-
\N N \/2% diazepan-1-yh)-1H-pyrazol-4-
- ylithiazole-4-carboxamide
HaN ;
134 § (S)-5-amino-2-(2,6-difluorophenyl)-
a N-(1-methyl-5-(6-methyl-1,4-
\N Ny diazepan-1-yl)-1H-pyrazol-4-
N\l yDthiazole-4-carboxamide
\ Y
NH F.
g
HoN .
i35 OH (S)-5-amino-N-(1-(2,2-difluoroethyl)-
R 5-(4-hydroxyazepan-1-yl)-1H-
F J‘\\ pyrazol-4-y1)-2-(2,6-
NN difluorophenyljthiazole-4-
N\\j[ carboxamide
NH F




WO 2013/045461 -31 - PCT/EP2012/068899
136 OH (R)~5-amino-N-(1-(2,2-
F difluoroethyl)-5-(4-hvdroxyazepan-1-
F ’L\\ ' N yl)-1H-pyrazoi-4-yl)-2-(2,6-
N difluorophenyl)thiazole-4-
N\\l carboxamide
NH F.
Y
d ;
HaN F
137 E OH (S)-5-amino-N-( 1-(2,2-difluoroethyl)-
F ‘l\j 5-(4-hydroxyazepan-1-yl)-H-
No N pyrazol-4-yh)-2-(2-fluoro-5-
N‘\ /Z meth.ylph.gnyl)thiazo le-4-
NH . carboxamide
O=N-N
X
HaN" S
138 F OH (R)-5-amino-N-{1-(2,2~
\ difluoroethyl)-3-(4-hydroxyazepan-1-
y1)-1H-pyrazol-4-yl)-2-(2-fluoro-5-
methyiphenyvlthiazole-4-
carboxamide
139 E NH, 5-amino-N-(5-((4R,5R)-4-aminp-3- | 0.06004¢
REANGY . fluoroazepan-1-yl)-1-methyl-1H-
W /Z pyrazol-4-y1)-2-(2,6-
NH E difluorophenyl)thiazole-4-
o N carboxamide
! \>__<j >
HNT S .
140 5-amino-N-(5-((48,58)-4-amino-5- 5.000067

fluoroazepan-1-yi)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide




WO 2013/045461 -32 - PCT/EP2012/G68899
144 %,(/\ N7 (8)-5-amino-2-(2,6~diflucrophenyl)-
Voo \/) N-(5-(2,4-dimethylpiperazin-1-yb)-1-
Ni\j[ methyl-1H-pyrazol-4-yDthiazole-4-
X carboxamide
NH E
O N
5
? F
142 o, N (R)-5-amino-2-(2,6-difluorophenyl)-
Voo \/l N~(53-(2,4-dimethylpiperazin-I-yf)-i-
N'l\\j[ methyl-1H-pyrazol-4-yhthiazole-4-
X carboxamide
NH E
O N
[ 3
HoNT S
; F
143

5-amino-N-(1-cyciopropyl-5-(6,6-
difluoro-1,4-diazepan-1-yl)-1H-
pyrazol-4-y[)-2-(2,5-
difluorophenylithiazole-4-
carboxamide

144 q (‘ NH 5-amino-N-(1-cyclopropyl-5-(6,6-
N \/1?" difluoro-1,4-diazepan-1-yl)-1H-
N F pyrazol-4-yl)-2-(2-fluoro-5-
N\\I F methylphenyljthiazole-4-
NH E carboxamide
O N
Y
HoNT S
145

5-amino-N-(1-cyclopropyl-5-(6,6-
difluoro-1,4-diazepan-1-yi)-1H-
pyrazol-4-y1)-2-(2,6~
difluorophenylthiazole-4-
carboxamide




WO 2013/045461 -33- PCT/EP2012/068899

146 OH 5-amino-2-(2,6-difluorophenyl)-N-(5-
(4-hydroxy-4-methylazepan-1-yi)-1-
\N N methyl-1H-pyrazol-4-yl)thiazole-4-
: carboxamide
N, |
NH E
O N
<)
HNT S
: F
147 5 ANH; 5-amino-N-{5-((4S,5R)-4-amino-5-
N’ N NQ. = fluoroazepan~1-yi)-i-methyl-1H-
I\ /Z pyrazoi-4-yh)-2-(2,6-
NH F difluorophenyl)thiazole-4-

o N carboxamide
(-
)
E

148 R OH (S)-5-amino-N-(1-(2,2-difluoroethyl)-

= A\l 5-(4-hydroxyazepan-1-yl)-1H-
N N pyrazol-4-yl}-2-(2,5-
difluorophenylthiazole-4-

N
carboxamide

NH E
O N
! =
HoNT S
F
149 F OH (R)-5-amino-N-{1-(2,2-

difluoroethyl)-5-(4-hydroxyazepan-1-
yly-1H-pyrazoi-4-y}-2-(2,5-
difluorophenyl)thiazole-4-

carboxamide
150 l NH; 5-amino-N-(5-((4R,58)-4-amino-5-
N Nﬂ fluoroazepan-1-yl)-1-methyl-1H-
N\ y/ F pyrazol-4-y1)-2-(2,6-
NH difluorophenyljthiazole-4-

R carboxamide
o N :
|
HoN™ S




WO 2013/045461

S34- PCT/EP2012/068899

151 M
N

S-amino-2-(2,6-difluorophenyl)-N-(5-
(6-fluoro-1,4-diazepan-1-yi)-1-
methyl-1H-pyrazol-4-yljthiazole-4-
carboxamide

(R)-5-amino-N-{5-(4-aminoazepan-1-
y)-1-(2,2-difluoroethyl)-1H-pyrazol-
4-y1)-2-(2,6-diftuorophenyt)thiazole-
4-carboxamide

153 F

-|H1NH2

S-ammo-N-(5-((35,5R)-5-amino-3-
fluoroazepan-i-yl)-1-methyl-1H-
pyrazoi-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide

154

5-amino-N-(5-((3R,558)-5-amino-3-
fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y13-2-(2,6-
difluorophenyljthiazole-4-
carboxamide

.000010




WO 2013/645461

- 35 - PCT/EP2012/068899

155 T, NH, 5~amino-N-(5-((3R,4S)-4-amino-3-
fluoroazepan-1-yh)-1-methyl-1H-
\ N pyrazol-4-yl)-2-(2,6-
.N difluorophenyi)thiazole-4-
\ carboxamide
156 . NH: S-amino-N-{5-((35,4R)-4-amino-3-
an fluoroazepan-1-yl)-I-methyl-1H-
\ O pyrazol-4-yh-2-(2,6~
.N difluorophenylythiazole-4-
carboxamide
157 Fe  NH2 S-amino-N-(5-((3R,4R)-4-amino-3-
\ fluoroazepan-1-yb)-1-methyl-1H-
\ N pyrazol-4-y1)-2-(2,6-
.N difluorophenyl)thiazole-4-
\ carboxamide
158 E. NH, 5-amino-N-{5-((38,45)-4-amino-3- 0.000147
/ fluoroazepan-1-yl)-1-methyl-1H-
‘I\\E N pyrazol-4-yl}-2-(2,6-

difluorophenyljthiazole-4-
carboxamide




WO 2013/045461 - 36 - PCT/EP2012/6688%9
4 !
| 159 E 5-amino-N-(5-((3R,35R)-3-amino-5-
- fluoropiperidin-1-yl}-1-methyl-1H-
\ Q pyrazol-4-yl)-2-(2,6-
N | NH, diftuorophenyDthiazole-4-
Ny carboxamide
NH =
Oﬁ[\;_-b
545
H,NT 9 /
160 m 5-amino-N-(5-(6,6-difluoro-1,4-
(—- i diazepan-1-yl)-1-(oxetan-3-
O<>—'\ N = yimethyl)-1H-pyrazol-4-y1)-2-(2,6-
Ni\xl E | difluorophenyl)thiazole-4-
N NH . carboxamide
QJ\J\:N\)@
S
H,N F
161 NH; (R)-5-amino-N-(5-(4-aminoazepan-1- | ¢.00012
F yh-1-(2,2-difluoroethyl)-1H-pyrazol-
F)\\ \ 4-yhH-2-(2,5-difluorophenylithiazole-
?:Jl 4-carboxamide
N
T
O i' N\ 7N
HNT © .
162 OH

5-amino-2-(2,6-difluoropheny)-N-(5-
(4-hydroxyazepan-1-y)-1-(oxetan-3-
ylmethyl)-1H-pyrazol-4-yl)thiazole-
4-carboxamide




WO 2013/045461

=37 -

PCT/EP2012/068899

163 o OH 5-amino-2-(2-fluoro-5-
methylphenyl)-N-(5-(4-
hydroxyazepan-1-yl)-1-(oxetan-3-

N N yimethyly-1H-pyrazol-4-yl)thiazole-
N\\l 4-carboxamide
NH F
HNT S
164 0 NH., (R)-5-amino-N-(5-(4-aminoazepan-1-
3\\ N yh)-1-(oxetan-3-yimethyt)-1 H-
N pyrazol-4-y[)-2-(2,6-
N\\I difluorophenyl)thiazole-4-
carboxamide
165 ¥ 5-amino-2-(2,6-difluorophenyl)-N-(5-
O&\ (— (6-fluoro-1,4-diazepan-1-yl)-1-
N \/)\ (oxetan-3-ylmethyt)-1H-pyrazol-4-
N-Tj[ F yl)thiazole-4-carboxamide
> NH F
3 8
H,N F
166 ¢ F (S)-5-amino-N-(5-(5-amino-3,3- 0.000006
NH, difluoroazepan-1-yl)-1-methyl-1H-
N pyrazol-4-y1)-2-(2,6-
N'\j: diffuorophenyl)thiazole-4-
N F carboxamide
T £
H,N £
167 F 0.000003

(R}-5-ammo-N-(5-(5-amino-3,3-
difluoroazepan-I-yl)-1-methyl- 1 H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide




WO 2013/045461

- 38 . PCT/EP2012/068899

168 . (\\i/%z

(R)-5-amino-2-(2,6-difluorophenyl)-
N-(1-methyl-5-(3-

(trifluoromethylpiperazin-1-y1)-1H-
pyrazol-4-yhthiazole-4-carboxamide

169 . (\NH .

(S)-5-amino-2-(2,6-difluorophenyl)-
N-(1-methyl-5-(3-
(trifluoromethyl)piperazin-1-yl)-1H-

NH . pyrazol-4-yhithiazole-4-carboxamide
545
HoN 3 F:
170 N HO (S)-5-amino-N-(1-(2,2-difluoroethyl)-
e /K‘ 5-(3-hydroxyazepan-1-yl)-1H-
N pyrazoi—4—y1)—2—(2,6~
N’ ) difluorophenylthiazole-4-
\ carboxamide
NH
O
§:
N
Dy
o35
£
171 F HO (R)-5-amino-N-(1-(2,2-
F/\ - difluoroethyl)-5-(3-hydroxyazepan-1-
o O yD)-1H-pyrazol-4-y1)-2-(2,6-
N/ difluorophenyl)thiazole-4-
NH carboxamide
O F




WO 2013/045461 219 PCT/EP2012/068899

172 F 5-amino-N-{5-(6,6-difluoro-1,4-
F)\l N diazepan-1-y1)-1-(2,2-difluoroethyl)-
N_ N \/& [H-pyrazol-4-y1)-2-(2,6-
N, /Z’ \ F difluoropheny)thiazole-4-
carboxamide
NH
© F
N
- _
saee
>
173 F 5-amino-N-(1-(2,2-difluoroethyl)-3-
r_,)“\l (/\" NH (6-hydroxy-1,4-diazepan-[-yD)-1H-
N. N \/Z pyrazol-4-y1)-2-(2,6-
N, /Z OH difluorophenyhithiazole-4-
carboxamide
NH
© F
N
/R
HQN S
F:

174 V NH (S)-5-amino-2-(2,6-difluorophenyi)-
H N N-(5-(2~-methylpiperazin-1-yl}-1H-
N-i“l pyrazol-4-ylthiazole-4-carboxamide

2
2"
o N >m~‘
T/
HN™ S
F.'

175 o, (\NH (R)-5-amino-2-(2,6-difluorophenyl)-
N-(5-(2-methylpiperazin-1-yl}-1H-
pyrazol-4-yljthiazole-4-carboxamide

176 P (S)-5-amino-2~(2,6-difluorophenyl)-

\ N N-(5-(2-ethyl-4-methylpiperazin-1-
NN y1)- 1-methyl- 1 H-pyrazol-4-
N\\/\[[ ylthiazole-4-carboxamide
NH g
Y50
(4
HNT S -




WO 2013/045461

- 40 -

177
|,
N
NI
NH .
@) N '
540
HNT S P
F

(R)-5-amino-2-(2,6-difluorophenyt)-
N-(5-(2-cthyl-4-methylpiperazin-1-
yl)-1-methyl-1H-pyrazol-4-
yDthiazole-4-carboxamide

178 HO

! S-amino-2-(2-fluoro-5-

methylphenyl)-N-(5-(4-hydroxy-4-
methylazepan-1-yl)-1-methyl-11-
pyrazol-4-yhthiazole-4-carboxamide

H,N
179 o 5-amino-N-(1-(2,2-difluoroethyl)-5-
F)\ \/\NH (6-fluoro-1,4-diazepan-1-yl)-1H-
N N\/Z pyrazol~4-yl)—2-(2,6-
N p . difluorophenyljthiazole-4-
\ carboxamide
NH
Bive
[ 3
HoN 3 \ /
F
180 R NH- (R)-3-amino-N-(5-(4-aminoazepan-1-
F >\\ N yh-1-(2,2-difluoroethyl)-1H-pyrazol-
N 4-yh)-6-(2-fluorophenylpicolinamide
181 HO (S)-5-amino-2-(2,6-difluorophenyl)-
| N-(5-(3-hydroxyazepan-1-yl)-1-
NN methyl-1H-pyrazol-4-yl)thiazole-4-
N carboxamide
NH

PCT/EP2012/668899




WO 2013/045461 471 - PCT/REP2012/068899

182 HO (R)-5-amino-2-~(2,6-difluorophenyl)-
i N-(5-(3-hydroxyazepan-1-yl)-1-
N O methyl-1H-pyrazol-4-yithiazole-4-
N carboxamide
NH
S F
N
}
HaN™ g O
F
183 . F / 5-amino-N-(5-(3,3-difluoro-5-
NH {methylamino)azepan-1-yl)-1-
N methyl-1H-pyrazol-4-y1)-2-(2,6-
N~ difluorophenyl)thiazole-4-
Nt carboxamide
NH F, .
N e
.
S
HoN F
184 F 5-amino-N-(5-((3R,58)-3-amino-5-
fluoropiperidin-1-yi)-1-methyl-1H-
\ N pyrazol-4-y[)-2-(2,6-
: N NH; diflusrophenyljthiazole-4-
N i .
S carboxamide
185 F NH; (R)-5-amino~N-(5-(4-aminoazepan-1-
y1)-1-(2,2,2-trifluoroethyl)-1 H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide




WO 2013/045461 - 47 - PCT/EP2012/068899
186 FF N-(5-(1,4-diazepan-1-y)-1-(2,2,2-
,:& trifluoroethyl)- I H-pyrazol-4-yh)-5-
N TONH amino-2-(2,6-
NN : .
\\\/g"' \J difluorophenylithiazole-4-
carboxamide
NH
O}
N F
HN—L
F
187 l NH, S-amino-N-(5-(4-amino-5-
N NQ\ hydroxyazepan~1-yl)-1-methyl-1H-
N\ / OH pyrazol-4-y)-2-(2,6-
NH diflusrophenyl)thtazole-4-
R carboxamide
o N
54
H,NT TS
? F
188 rF 5-amino-N-(3-(3,3-difluoroazepan-1-
| yl)-1-methyl-1H-pyrazol-4-yl)-2-
s N (2,6-difluorophenylthiazole-4-
v carboxamide
NH
O
I\ )
HaN" g7
F
189 F 5-amino-N-(5-((3S,55)-3-amino-3-
fluoropiperidin-1-yi)-1-methyl-1H-
\N N’ INH, pyrazol-4-y1)-2-(2,6-

difluorophenyt)thiazole-4-
carboxamide

190 NH
e
NN OH
N

F
0NN Y
540
HN" 79 o

: F

5-amino-2-(2,6-difluoropheny!)-N-(5-
(6-hydroxy-6-methyl-1,4-diazepan-1-
yh-1-methyl-1H-pyrazol-4-
yDthiazole-4-carboxamide




W 2013/045461

-43 - PCT/EP2012/068899

191 (/" NH 5-amino-2-(2,6-difluorophenyl)-N-(5-
}\j N (6-fluoro-6-methyl-1,4-diazepan-1-
N;\I F yi)-1-methyl-1H-pyrazol-4-
> NH yi)thiazole-4-carboxamide
F
O N
X
H,N7 S
F
192 (‘"NH S-amino-2-(2,6-difluorophenyl)-N-(5-
\ / (6-methoxy-6-methyl-1,4-diazepan-1-
N © y}-1-methyl-1H-pyrazol-4-
Ny yDthiazole-4-carboxamide
193 (/‘ NH 5-amino-N-(5-{6,6-difluoro-1,4-
H \/z‘F diazepan-1-yh)-1H-pyrazol-4-yl)-2-
NN i E (2,6-difluorophenyl)thiazole-4-
Y carboxamide
NHO R
B2
HNT TS
194 ~0 5-amino-2-(2,6-diflusrophenyl)-N-(5-
| //l\ {6-methoxy-1,4-diazepan-1-ylj-1-
NN \H methyl-TH-pyrazol-4-yljthiazole-4-
N\ ' carboxamide
NH F
Pisy
HyN J
195 | NH S-amino-N-(5-(4-amino-5-
N N(j\ fluoroazepan-1-yt)-1-methyl-1H-
N“ /Z F pyrazol-4-y1}-2-(2-

fluorophenylythiazole-4-carboxamide




WG 2013/045461 - 44 - PCT/EP2O12/668899
196 [ NH, 5-amino-N-{5-(4-amino-5-

N N N/j\F fluoroazepan-1-yl)~1-methyl-1H-

W /Z pyrazol-4-y1)-2-(2-fluoro-5-
methylphenyhthiazole-4-
carboxamide

197 H (R)-5-amino-2-(2,6-diflucrophenyl)-

\ QAN_YF N-(I-methyl-5-(4-(2,2,2-

N FF trifluoroethylamine yazepan-1-yl)-1H-

N \\I pyrazol-4-yl)thiazole-4-carboxamide

NH E
S
HoN -
198 FF 3-amino-N-{5-(6,6-difluoro-1,4-
i 2‘“\ diazepan-1-yh)-1-methyl-1H-pyrazol-
N;N/ N \//NH 4-yD)-6-(2-fluorophenylpicolinamide
NH N
0P NN O
HoNT X F
199 F (R)-5-amino-2-(2,6-difluorophenyl)-
] N-(5-(3-fluoroazepan-1-yh-1-methyl-

NN 1H-pyrazol-4-ylithiazole-4-

N .

"/ carboxamide

NH
O
F
N

}

HaN™>g” O

s
200 F (8)-5-amino-2-(2,6-diffluorophenyl)-

| N-(5-(3~fluoroazepan-I-yl)- 1-methyl-

NN 1H-pyrazol-4-yhthiazole-4-

N, /Z carboxamide

NH
W R
HzN
R
F




WO 2013/045461

- 45 . PCT/EP2012/06889%

201 OH 5-amino-2-(2,6-difluorophenyl)-N-(5-
| {3-hydroxy-3-methylazepan-1-yi)-1-
N methyl-1H-pyrazol-4-yljthiazole-4-
N, /7\‘ carboxamide
NH
O
F
N
} }\\@
HN""Ng
F
202 NHz 5-amino-N-{5~(4-amino-5-
I{J fluoroazepan-1-yl)-1-methyl-1H-
N N F pyrazol-4-y1)-2-(2,5-
\‘—2/ difluorophenyl)thiazole-4-
NH E carboxamide
o')jz 3 2:2
H2N .
203 F 5-amino-N-~(5-(4-amino-5-
F )\7 NH; fluoroazepan-i-yl)-1-(2,2-
.N OF difluorocthyl)-1H-pyrazal-4-v1-2-
N/ (2,6-difluorophenyl)thiazole-4-
NH - carboxamide
o) N, >—“
. N/
HoN -
204 I~ £ (R)-5-amino-N-(5-(4-(2,2-

difluorocthylamino)azepan-1-yl)-1-
methyl-1H-pyrazol-4-yl)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide




W 2013/045461

- 46 - PCT/EP2Z012/068899

205

NH F,
N .
L
HNT S i

5-amino-2-(2,6-difluorophenyl}-N-(1-
methyl-5-(5-methyl-1,4-diazepan-1-
yh)-1H-pyrazol-4-yljthiazole-4-
carboxamide

206 NH
o (e

{R)-5-amino-2-(2,6-difluorophenyl)-
N-(5-(6-fluoro-6-methyl-1,4-
diazepan-1-yh-1-methyl-1H-pyrazol-
4-yhithiazole-4-carboxamide

207 NH

(R)}-5-amino-2~(2,6-difluorophenyl}-
N-(5-(6-hydroxy-6-methyl-1,4-
diazepan-1-yl)-1-methyl-1H-pyrazol-
4-yhthiazole-4-carboxamide

R
HNT S e
208 (f" NH (S)-5-amino-2-(2,6-difluorophenyl)-
VN HOH N-(5-(6-hydroxy-6-methyl-1.4-
\NI diazepan-1-yl)-1-methyl-1H-pyrazol-
Ny 4-yhthiazole-4-carboxamide

209 MNH
e
Nt
\]

(5)-5-amino-2-(2,6-difluorophenyl)-
N-{5-(6-fluoro-6-methyl-1,4-
diazepan~1-yl)-1-methyl-1H-pyrazol-
4-yhthiazole-4-carboxamide




WO 2013/045461

-47 - PCT/EP2012/068899

210 F

5-amino-N-(5-((48,55)-4-amino-5-
fluoroazepan-1-y)-1-(2,2-
difluoroethyl)-1H-pyrazol-4-yl)-2-
(2,6-difluorophenyl)thiazole-4-
carboxamide

211 F

S5-amino-N-{5-((4R,5R}-4-amino-5-
flucroazepan-1-yl)-1-(2,2-
difluoroethyl)-1H-pyrazol-4-yl)-2-
(2,6-difluorophenylithiazole-4-

carboxamide
NH E
HNT S -
212 | ~NF S-amino-N-(5-((4S,58)-4-amino-5-
N NQN tluoroazepan- 1-vl)-1-methyl-1H-
N, /\]* F pyrazo-4-y$)-2-(2-fluoro-5-
NH methylphenylithiazole-4- !
R carboxamide
N
Y
H.NT TS
213 | NH; 5-amino-N-(5-((4R,5R)-4-amino-5-
N Ng fluoroazepan-1-yl)-1-methyl-1H-
N 'F pyrazol-4-y1)-2-(2-fluoro-5-
o/
NH methylphenyhthiazole-4-
R carboxamide

214 NH
1 \ ('

3-amino-N-(5-(6,6-difluoro-1,4-
diazepan-1-yh)-1-methyl-1H-pyrazol-
4-yly-6-(2-fluorophenylpyrazine-2-
carboxamide




WO 2013/045461 .48 - PCT/EPZ012/06889Y
215 F / 5-amino-2-(2,6-difluorophenyl)-N-(5-
F N, (5-(dimethylamin)-3,3-
N difluoroazepan-1-yl)-1-methyl-1H-
,N pyrazol-4-yl)thiazole-4-carboxamide
ﬁ ’ ’
216 G/ 5-ammo-N-(5-(5-amino-3-
methoxyazepan-1-yi)-1-methyl-1H-
NH, pyrazol-4-y)-2-(2.6-
\ N difluorophenyl)thiazole-d-
N.Tj\ carboxamide
S NH F
O}KN»’@
\ S
HoN F
217 JNHz S-amino-N-(5-((4S,55)-4-amino-5- 0.000066
ill O‘ O/ methoxyazepan-1-yl)-1-methyl-1H-
I\E; ) N pyrazol-4-y[)-2-(2,6-
difluorophenyi)thiazole-4-
NH R carboxamide
1
HoNT S F
218 NH, 5-amino-N-(5-(3-amino-3,3-
difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y)-2-(2-
fluorophenyljthiazole-4-carboxamide
219 NH,

5-ammo-N-(5-(5-amino-3,3-
difluoroazepan-1-yl)-1-methyi-1H-
pyrazoi-4-y1}-2-(2-fluore-5-
methylphenyl)thiazole-4-
carboxamide




WO 2013/045461 49 . PCT/EP2012/068899

220 NH; 5-amino-N-(5-(5-amino-3,3-
diftluoroazepan-1-yl)-1-methyl-1H-
\ pyrazol-4-y1)-2-(2,5-
N N~"TF difluorophenyDthiazole-4-
N \\I carboxamide
NH F
N
Dise
H.NT S '
221 NH; 5-amino-N-(5-((4S,58)-4-amino-5-
El\l fluoroazepan-1-yl)-1-methyl-1H-
N N F pyrazob-4-y)-2-(2,5-
\ diffuorophenyljthiazole-4-
NH = carboxamide
N
Y @
H,NT S '
222 NH; 5-amino-N-(5-((4R,5R)-4-amino-5-
rEJ fluoroazepan-1-y1)-1-methyl-1H-
N N F pyrazol-4-yl)-2-(2,5-
\ difluorophenylthiazoice-4-
NH E carboxamide
N
Y
/
HN S '
223 e 5-amino-N-(5-(6,6-difluoro-1,4- 0.000206
?”'\ diazepan-1-y1)-1-methyi-1H-pyrazol-
\ \/’}”"* 4-yl)-2(pyridin-2-yhthiazole-4-
N N carboxamide
quﬂ
NH
N e
HNT SN
224 e F 5-amino-N-(5-(6,6-difluoro-1,4-
?““\NH diazepan-1-yi)-1-methyl-1H-pyrazol-
4-y1)-2-(3-fluoropyridin-2-

‘TN N/

N
ﬁis \-

HaN

yhthiazole-4-carboxamide




WO 2013/045461

- 50 - PCT/EP2612/068899

225 ("’NH (8)-53-amino-2-(2,6-difluorophenyl)-
\ \/)‘“ N-(1-methyl-5-(5-methyl-1,4-
N N diazepan-1-yl)-1H-pyrazol-4-
NJ yiYthiazole-4-carboxamide
NH E
A58
HNT S £
226 ( NE (R)-5-amino-2-(2,6-difluorophenyl)-
. J N-(1-methyl-5~(5-methyl-1,4-
N N diazepan-1-y1)-1H-pyrazol-4-
N\\j\ y)thiazole-4-carboxamide
NH F
HNT TS
227 OH (R)-5-amino-2-(2,6-difluorophenyl}-
] N-(5-(3-hydroxy-3-methylazepan-1-
N’ N, N yl)-1-methyl-1H-pyrazol-4-
v yl)thiazole-4-carboxamide
NH
o]
F
N
By .
HoN-" g
F
228 7 4OH (S)-5-amino-2~(2,6-difluorophenyl)-
N-(5-(3-hydroxy-3-methylazepan-1-
N y1)-1-methyl-1H-pyrazol-4-
yl)thiazole-4-carboxamide
229 aNH2 5-amino-N-(5-((48,58)-4-amino-5-
[il N fluoroazepan-1-yl)~1-methyl-1H-
N F pyrazol-4-yl)-2-(2-
NH - fluorophenylithiazole-4-carboxamide




WG 2013/045461 57 - PCT/EP2012/068899

230 NH; 5-amino-N-(5-((4R,5R)-4-amino-5- | 0.00024
i\l, Ng fluoroazepan- 1-y1)-1-methyl-1H-
N/ “HE pyrazol-4-y1)-2-(2-
NH - fluorophenyf)thiazole-4-carboxamide
0
H,NT S
231 NH; 3-amino-N-(5-(4-amino-5-
F fluoroazepan-1-y)-1-methyl-1H-
\ S pyrazol-4-yl)-6-(2-

fluorophenyl)picolinamide

232 NHy 3-amino-N-{5-(4-amino-5-

E fluoroazepan-1-yl)-1-methyl-1H-
\ N pyrazol-4-yl)-6-(2-

fluorophenylypyrazine-2-
carboxamide

233 E (R)-5-amino-2-(2,6-difluorophenyl)-
(\ N-(5-(3-methylpiperazin-1-yl}-1-

(2,2,2-trifluorocthyl)-1H-pyrazol-4-

yhthiazole-4-carboxamide

234 . NH 5-amino-N-(5-(5-amino-3,3-
}\\ difluoroazepan-1-yi)-1-(2,2-
F Q difluoroethyl)-1H-pyrazol-4-y1)-2-
N-'\‘]I L F (2,6-difluorophenyl)thiazole-4-
R NH carboxamide




WO 2013/045461

-A32 - PCT/EP2012/068899

235 / 5-ammno-N-(5-(4-amino-5-
N NH; fluoroazepan-1-yl)-1-methyi-1H-
N
L NQ: pyrazol-4-yl)-2-(2-
F fluorophenyl)pyrimidine-4-
NH Y@ carboxamide
N
O cd |
Ry N F
236 \ r/\ NH 5-amino-N-(5-(6,6-difluoro-1,4-
AN N drazepan-1-yl)-1-methyl-1H-pyrazol-
N\ J/ F 4-yl)-2-(2-fluorophenyl)pyrimidine-4-
F carboxamide
NH
N
O = TI ;
N
HaNT S i
237 NH, 5-Aming-2-{2-fluoro-phenyl)-
! pyrimidine-4-carboxylic acid [5-(5-
N’ p N amino-3,3-difluoro-azepan-1-yl)-1-
! £ F methyi-1H-pyrazol-4-yi]-amide
I}iH
o} ~ N i
HoN N F
238
239
240
241 CFs (S)-5-aminc-2-(2,6~difluorophenyl)-
| N-(I-methy]-5-(3-
NS N (trifluoromethyl)piperidin-1-y1)-1H-
L/Z/ pyrazol-4-yhthiazole-4-carboxamide
N R




WO 2013/045461

-53. PCE/EP2012/068899

242

CFs
o
st

S

(R)-5-Amino-2-(2,6-difluoro-phenyl)-
thiazole-4-carboxylic acid | 1-methyl-
5-(3-trifluoromethyl-piperidin-1-yl)-
1H-pyrazol-4-yl]-amide

0.000268

243

NH,

3-amino-N-(5-(4-amino-3-
fluoroazepan-1-yl}-1-methyl-1H-
pyrazol-4-yl)-6-(2-
fluorophenylypyrazine-2-carboxamide

0.600123

244

3-amino-N-(5-{4-amino-5-
fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yi)-6-(2-
fluorophenylpyrazine-2-carboxamide

0.000141

245

3-amino-N-~(5-(4-amino-5-
fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yh)-6-(2-
fluorophenyDpicolinamide

0.000173

246

3-amino-N-(5-(4-amino-5-
fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-6-(2-
fluorophenyl)picolinamide

$.006149




W 2013/045461 - 54 . PCT/EP2812/068899

247 / F (S)-3-amino-N-(5-(5-amino-3,3- 0.00001
NN difluoroazepan-1-yl)-1-methyl-1H-
l )N pyrazol-4-yD)-6-(2- ' .
NH; fluorophenyl)pyrazine-2-carboxamide
248 (R)-3-amino-N-(5-(5-amino-3,3- 0.000007
diffuoroazepan-I-yi)-1-methyl-1H-
pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide
249 / ANOF (S)-3-amino-N-(5-(5-amino-3,3~ 0.00002
NN difluoroazepan-1-yl)-1-methyl-1H-
| )N pyrazol-4-yi)-6-(2-
| N, | fluorophenyDpicolinamide
250 / AF (R)-3-amino~-N-{5-(5-amino-3,3- 0.00003
difluoroazepan-1-yi)-1-methyl-1H-
pyrazol-4-yl}-6-(2-
fluorophenyl)picolinamide
N
251 | . 5-Amino-2-(2,6-difluoro-phenyl) 0667 |
3 MH -Ammo-2-(2,0-dittuoro-phenyl}- =4,
OO“\N N\) thiazole-4-carboxylic acid (1-oxetan-
N 3-yimethyl-5-piperazin-1-yi-1H-
Ay . pyrazol-4-yl)-amide
oS .




WO 2013/045461 -55. PCT/EP2012/668899
252 NH. 5-Amino-2-(2,6-difluoro-phenyl)- 0.000609
thiazole-4-carboxylic acid [5-(5-
\ amino-3-methoxy-3-methyl-azepan-1-
NN o y1)- I-methyl- 1H-pyrazol-4-yl]-amide
N \
N\
NH E
o N
| N
HonT S
F
253 N5 5-Amino-2-(2,6-difluoro-phenyl)- 0.000048
thiazole-4-carboxylic acid [5-(5-
\ amino-3-hydroxy-3-methyl-azepan-1-
N Nt vi)-1-methyl-1H-pyrazol-d-yl]-amide
N’\I OH
2
NH E
o N
| »
HNT S
F
254 NH, 5-Amino-2-(2,6-difluoro-phenyl)- 0.000008
: thiazole-4-carboxylic acid [5-(5-
\ amino-3-methoxy-3-methyl-azepan-1-
NN o yl)-1-methyl-1H-pyrazol-4-yl]-amide
N \
2
NH -
N
9
HNT S
F
255 NH, 5-Amino-2-{2,6-difluoro-phenyl)- 0.000043
thiazole-4-carboxylic acid [5-(5-
\ amino-3-hydroxy-3-methyl-azepan-1-
NP vi}-1-methyl- 1H-pyrazol-4-yl}-amide
N'\I OH
%
NH
© D




WO 2013/045461 - 56 - PCT/EP2012/068899
256 NH, 5-Amino-2-(2,6-difluoro-phenyl)- 0.000009
thiazole-4-carboxylic acid [5-(5-
\ amino-3-fluoro-3-methyl-azepan-1-
NN yl)-1-methyl-1H-pyrazol-4-yl]-amide
N F
N
NH F
o N
HNT TS
F
257 OH 5-Amino-2-{2,6-difluoro-phenyl)- 0.000043
| thiazole-4-carboxylic acid [5-(3-
NS N fluoro-5-hydroxy-azepan-1-yl)-1-
\\__/Z/ methyl-1H-pyrazol-4-yl]-amide
F
NH w
N
)
HNT S
F
258 e F 5-Amino-2-(2,6-diflucro-phenyl)- (.000353
N-F thiazole-4-carboxylic acid 1-methyl-
| i 5-(3-trifluoromethyl-piperidin-1-yl)-
NG N _n 1H-pyrazol-4-yl}-amide
L/2/
NH .
N
HNT S
F
259
260
261 NH; (S)-5-amino-N-(5-(5-amino-3,3- 0.000058

N
N N==
G ! 2
S\

difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(pyridin-2-
vijthiazole-4-carboxamide




WO 2013/045461 =87 - PCTE/EP2012/068899
262 NH, (R)-5-amino-N-(5-(5-amino-3,3- 0.000019
difluoroazepan-1-yI)-1-methyl-1H-
\ pyrazol-4-yl)-2-(pyridin-2-
NN F ylhthiazole-4-carboxamide
’ F
N%I
NH
o N N=
| A
e\
263 NH, S-amino-N-{5-((48,5$)-4-amino-5- 0.000568
o F fluoroazepan-1-yl)-1-methyl-1H-
\ Qﬂ pyrazol-4-yl)-2-(pyridin-2-
N ylhthiazole-4-carboxamide
N\I
NH
OJIN -
] A
8 \__/
264 U (S)-5-amino-N-(5-(5-amino-3,3~ 0.000027
("\ difluorocazepan-1-yl)-1-methyl-1H-
syrazol-4- v D-2-(3-Huoropyridin-2-
\ E‘i}t‘d{mw ¥ri-s-{o-i . 1y
N N\/%:F yl)thiazole-4-carboxamide
b
NH
" N Ne==
[ N
HNT S >/
F
263 NH; 5-amino-N-(5-((4R,58)-4-amino-5- 0.000038

fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(2-fluore-5-
methylphenylthiazole-4-carboxamide




WO 2013/045461 58 - PCT/EP2012/668899
266 aNH2 5-amino-N-(5-((4S,5R)-4-amino-5- 0.000253
[L fluoroazepan-1-yl)-1-methyl-1H-
N' N I pyrazol-4-y1)-2-(2-fluoro-5-
" methylphenylthiazole-4-carboxamide
267 5-amino-N-(5-((4R,58)-4-amino-5- 0.000064
ﬁ fluoroazepan-1-yl)-1-methyl-1H-
‘ z pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide
268 NH, 5-amino-N-(5-((4R,5R)-4-amino-5- | 0.000186
W fluoroazepan-1-yl)-1-methyl-1H-
v pyrazol-4-yl)-2-(3-fluoropyridin-2-
'fI yhthiazole-4-carboxamide
N
SN
Oﬁm N==
I
BT \ W
F
269 NHy 5-amino-N-(5-((48,58)-4-amino-3- 0.000091
N fluoroazepan-1-yi)-1-methyl-1H-
\ pyrazol-4-yi)-2-(3-fluoropyridin-2-
A vijthiazole-4-carboxamide
X
NH
O)IN N=—
I N
a \ 7/
F
270 AN 5-amino-N-{5-((48,5R }-4-amino-5- 0.000091

fluoroazepan-1-yl)-t-methyl-1H-
pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide




WO 2013/045461 - 59. PCT/EP2012/8668899
271 NH S-amino-N-{5-((4R,5S)-4-amino-5- 0.000058
[L fhueroazepan-1-yl)-1-methyl-1H-
/ F pyrazol-4-yl)-2-(2,5-
\ difluorophenylthiazole-4-
)t carboxamide
272 ol 5-amino-N-{5-((4S,5R)-4-amino-5- 0.000147
C) fleoroazepan~1-yl)-1-methyl-1H-
‘ ? pyrazol-4-yi}-2-(2-fluoro-5-
methylphenyl)thiazole-4-carboxamide
273 NH, (R)-5-amino-N-(5-(5-amino-3,3- 0.000032
difluoroazepan-1-yh)-1-methyl-1H-
\ pyrazol-4-yl)-2-(3-fluoropyridin-2-
N . F ylithiazole-4-carboxamide
NH
IS} N N
)j[ > )
HoNT S FF
274 NH, S-amino-N-(5-((4R,5R)-4-amino-5- 0.00125
Y fluoroazepan-1-yl)-1-methyl-1H-
\ pyrazol-4-y)-2-(pyridin-2-
N

yhthiazole-4-carboxamide




WO 2013/045461 - 60 - PCT/EP2012/068899

275 NH, 5-Amino-2-(2,6-diftuoro-3-iodo-
phenyl)-thiazole-4-carboxylic acid [5-
(5-amino-3,3-difluoro-azepan-1-yl)-1-

\N N F methyl-[H-pyrazol-4-yi]-amide

276 S-amino-N-(5-((4S,55)-4-amino-5-
fluoroazepan-1-yl)-1-cyclopropyl-1H-
pyrazol-4-y-2-(2,5-
diflaorophenyhthiazole-4-
carboxamide

*D—Q
10

’T*Q

277 Nty 5-ammo-N-(5-((45,55)-4-amino-5-

pyrazol-4-y1)-2-(2-fluore-5-
methylphenyDthiazole-4-carboxamide

218 5-amino-N-(5-((4S,58)-4-amino-5-
fluoroazepan-1-yl)-1-cyclopropyl-1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyiithiazole-4-
carboxamide

q d‘ fluoroazepan-1-yi)-1-cyclopropyl-1H-
fN 1 N
N
N
NH £
N \
Do
HNT S
NH
L

H,N




WO 2013/045461 -61- PCT/EP2012/0688%99

279 NH, 5-Amino-2-(2,6-difluoro-phenyl)-
<{ thiazole-4-carboxylic acid [5-(5-
N amino-3,3-difluoro-azepan-1-yl)-1-
N,N ‘ ¥ F cyclopropyl-1H-pyrazol-4-yl|-amide
SN F.
N
0
|
HNT O .
280 - i (R)-5-amino-N-(5-(5-amino-3,3- 0.00001
}\\ difluoroazepan-1-yl)-1-methyl-1H-
oW - pyrazol-4-y[3-2-(2,5-
N 5 difluorophenylthiazole-4-
NNk carboxamide
A
OtN
DS <\' >
HNT S
F
281 . NHa (S)-5-amino-N-(5-(5-amino-3,3- 0.00002
H diffuoroazepan-1-ylj-1~methyl-1H-
E N - pyrazol-4-yi)-2-(2,5-
N - diftuorophenyljthiazole-4-
NN carboxamide
F
"0
HNT TS
? F
282 NH, (S)-5-amino-N-(5-(5-amino-3,3- 0.000004
N difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(2,5-
difluorophenyl)thiazole-4-
carboxamide




WO 2013/045461 -62 - PCT/EP2012/068899
283 NH, (R)-5-amino-N-(5-(5-amino-3,3- 0.000008
difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,5-
\ N F difluorophenyl)thiazole-4-
NJ F carboxamide
NH F
N
Y f@
HNT 8 _
284 NH, (8)-5~amino=-N-(5-(5-amino-3,3- 0.060015
\ difluoroazepan-1-yh-1-methyl-1 H-
Q\ pyrazol-4-y[}-2-(2-fluore-3-
\N N ¥ F methylphenyljthiazole-4-carboxamide
X
NH .
N
Nese
) .
HNT S
285 NH, ((R)-5-amino-N-(5-(5-amino-3,3- 0.000018
difluoroazepan-1-yl}-1-methyl-1H-
pyrazol-4-y1)-2-(2-fluore-5-
\N N ¥ F methylphenylthiazole-4-carboxamide
NJ
“NH E
OJEN\
HNT S
286 M, (S)-5-amino-N-(5-(5~amino-3,3~ 0.00001

difluoroazepan-1-yi)-1-methyl-1H-
pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide




WO 2013/045461 - 63 - PCT/EP2012/068899
287 NH; 5-Amino-2-(2-fluoro-phenyi)- 0.000009
thiazole-4-carboxylic acid [5-((R)-5-
Y . amino-3,3-difluoro-azepan-1-yD-1-
N’SI F methyl-1H-pyrazol-4-yl}-amide
N
NH .
Ho™ S
288 SNH 5-amino-N-(5-({(48,5S)-4-amino-5- (.000076
l y methoxyazepan-1-y1)-1-methyl-1H-
oSN o pyrazol-4-yl}-2-(2,6-
v/ difluorophenyljthiazole-4-
NH £ carboxamide
ISy
HNT S
F
289 NH, 5-amino-N-(5-((4R,5R)-4-amino-5- 0.000114
! y methoxyazepan-1-yl)-1-methyl-1H-
AN o pyrazol-4-y1)-2-(2,6-
v 4 diflucrophenyljthiazole-4-
NH E carboxamide
0
HaNT 8
F
290 F (8)-5-amino-2-(2,6-difluorophenyl)- | 0.000026
N-(5-(5-(dimethylamino)-3,3-
difluoroazepan-1-y1)-1-methyl-1H-
pyrazol-4-ylithiazole-4-carboxamide
291 F 0,000066

(R)-5-amino-2-(2,6-difluorophenyl)-
N-(5~(5-(dimethylamino)-3,3-
difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)thiazole-4-carboxamide




WG 2013/045461 - 64 - PCT/EP2012/068899
292 c F 3-amino-N-(5-(5-amino-3,3- 0.00002]
NH difluoroazepan-1-yl}-1-methyl-1H-
\ 2 pyrazol-4-yl)-6-(2-
N,N ] N fluorophenyl)picolinamide
\Y
NH /E\E
F
) — \
HoN
293 FooE 3-amino-N-(5-(5-amino-3,3- 0.000023
_ N/ difluoroazepan-1-yl)-1-methyi-1H-
Nl N pyrazol-4-yl)-6-(2-
% NH; fluorophenyl)pyrazine-2-carboxamide
N
N
o) =
YT
HoNT N
294 NH; 5-amino-N-{5-((4S,5R)-4-amino-5-
NCF fluoroazepan-1-yl)-1-methyl-1H-
O ' pyrazol-4-yl)-2-(2-fluoro-5-
\N N methylphenyhthiazole-4-carboxamide
I
NH
0 | N\ =\
>\
H,N
F
295 LiH 5-amino-N-(5-((4S,5R)-4-amino-5-
WF {luoroazepan-1-yl)-1-methyi-1H-
\ pyrazol-4-y1)-2-(2,5-
N N difluorophenyfithiazole-4-
N & carboxamide
NH F
N
0] | W
HNT S ;
F




WO 2013/045461

- 65 - PCT/EP2012/068899

296 JiH, 5-amino-N-(5-((4S,5R }-4-amino-5-
WF fluoroazepan-1-yl)--methyl-1H-
\ pyrazol-d-yh)-2-(2-
N N fluorophenyl)thiazole-4-carboxamide
'
NH
N
HNT S
F
297 LM 5-amino-N-(5-((48,58)-4-amino-5-
F fluoroazepan-1-yl}-1~-methyl-1H-
\ OA pyrazol-4-yl)-2-(3-fluoropyridin-2-
Ner yIythiazole-4-carboxamide
e
NH
o N N=
2
ﬁg@
H,N
F
208 NH 5-amino-N-(5-((4S,55)-4-amino-5-
NP fluoroazepan-I-yl)-1-methyl-1H-
\ OA pyrazol-4-yh}-2-(pyridin-2-
N N yhthiazole-4-carboxamide
N%I
NH
o N N=
2
L\ 7
HoN
299 NH 5-Amino-2-(3-fluoro-pyridin-2-y)-

thiazole-4-carboxylic acid [5-(5-
amino-3,3-difluoro-azepan-1-yl)-1-
methyl-1H-pyrazol-4-yl]-amide




WO 2013/045461

- 66 -

PCT/EP2012/668899

f

300 NH;

NH
I9) N e
R
L\
HaN

5-Amino-2-pyridin-2-yl-thiazole-4-
carboxylic acid [5-(5-amino-3,3-
difluoro-azepan-1-yl)-1-methyi-1 H-
pyrazol-4-yi]-amide

361 F (S)-5-Amino-2-(2,6-~difluorophenyl)- | ¢.0021
F‘{\\ @i N-(5-(3-methylpiperazin-1-yi)-1-
FooN AN (2,2,2-trifluoroethyl)-1H-pyrazol-4-
N\\_I yhthiazole-4-carboxamide
NH =
OAI“P@
P

HNT S .

362 F 5-Amino-2-(2,6-difluoro-phenyl)- 0.000175

thiazole-4-carboxylic acid {5-(3-
amino-azepan-1-yh)-1-(2,2,2-trifluoro-
ethyl)- | H-pyrazol-4-yi]-amide

5-Amino-2-(2,6-difluoro-phenyl}-
thiazole-4-carboxylic acid {5-(3-
amino-azepan-1-yl}-1-(2,2,2-trifluoro-
ethyl)-1H-pyrazol-4-yl}-amide

0.0600208

F
O N
Mo S
F
304 OH 5-Amino-2-(2,6-difluoro-phenyi)-
thiazole-4-carboxylic acid [5-(3,3-
\ difluoro-5-hydroxy-azepan-1-yl)-1-
M ) N F methyl-1H-pyrazol-4-yl}-amide
N F
NH
F
G N
A
H.NT 8




WO 2013/045461 - 67 - PCT/EP2012/068899
305 AN 5-amino-N-(5-((45,5R)-4-amino-5-
) iﬁ O g y; methoxyazepan-1-yi)-1-methyl-1H-
N p pyrazol-4-y1)-2-(2,6-
\ difluorophenylthiazole-4-
NH F carboxamide
N
X )
HNT S
F
306 NHp S5-amino-N-(5-((3R,5R)-5-amino-3-
q fluoroazepan-1-yl)-1-cyclopropyl-1H-
N pyrazol-4-yD-2-(2,6-
N difluorophenylthiazole-4-
N \ \ F E b ’d
NH . carboxamide
N
o}
-0
s
HoN .
307 SH 5-amino-N-(5-((3S,58)-5-amino-3-
\ fluoroazepan-1-yl)-1-cyclopropyl-1H-
N pyrazol-4-y1)-2-(2,6-
N,N “‘“\( "’/; diffuorophenyf)thiazole-4-
LS ], carboxamide
N £
308 NH; S-amino-N-(5-((35,5R)-5-amino-3-
fluoroazepan-1-yl)-1-cyclopropyi-1H-
N pyrazol-4-y1}-2-(2,6-
g difluorophenylythiazole-4-
carboxamide
309 2 S-amino-N-(5-((3R,58)-5-amino-3-
q \ fluoroazepan-1-yl)-1-cyclopropyl-1H-
N pyrazol-4-yD-2-(2,6-
N ‘ difluorophenyljthiazole-4-
Ny F carboxamide
NH F,
° \N\>—©
g
HoN £




WO 2013/045461 - 68 - PCT/EP2012/068899
310 | aNH; S-amino-N-{5-((4S,5R)-4-amino-5-
N Nf S hydroxyazepan-1-yl)-I-methyl-1H-
N oK pyrazol-4-y1)-2-(2,6-
N difluorophenyljthiazole-4-
| R carboxamide
P
HNT S
F
3t NH, 5-Amino-2-(2,6-difluoro-phenyl)-
thiazole-4-carboxylic acid [5-(5-
\ amino-3~-methoxy-3-methyl-azepan-1-
NN o y1)-l-methyl- 1 H-pyrazol-4-yl}-amide
NG | \
KL
o F,
o N
i S
ERN
F
312 NH, 3-Amino-2-(2,6-difluoro-phenyl)-
thiazole-4-carboxylic acid [5-(5-
\ amino-3-hydroxy-3-methyl-azepan-1-
Na Nt y)-T-methyl- 1H-pyrazol-4-yl}-amide |
N | OH
NH E
O N .>=\
)
HZNJ\S -

Table 1b.

No Structuare TUPAC Name PIMI1
LC3K (KJ)
uM

313 ('NH 5-amino-N-{5-(5,8- 0.000025

\ N\/zy diazaspiro[2.6 nonan-8-y!)-1-methyl-
W pyrazol-4-yl]-2-(2,6-
NH F difluorophenyl)thiazole-4-
Y N\)_Q carboxamide
HalN g




WO 2013/645461 -69 . PCT/EP2012/068899
314 | N 5-ammo-N-[5-(4-amino-5-methoxy- | 0.00007
™ GO/ azepan-1-yl)-1-methyl-pyrazol-4-y1]-
g 2-(2.6-difluorophenylthiazole-4-
NH F carboxamide
“X4)
Hobi™
F
315 | ikt 5-amino-N-[5-(4-amino-5-methoxy- | 0.000052
" O\O/ azepan-1-yl)-1-methyl-pyrazol-4-yi]-
\\_z/ 2-(2,6~difluorophenyhithiazole-4-
ji): F carboxamide
5 N
v
HEN
F'
316 o 5-amino-N-[5-(5-amino-3-methoxy- | 0.000097
» azepan-1-yl)-1-methyl-pyrazol-4-vyi]-
vl ? 2-(2,6-difleorophenylithiazole-4-
,:“I carboxamide
Ny I
NH E
oﬁN\
NS g
317 e S~amino-N-{5-(5-amino-3-methoxy- | 0.000018
iy azepan-1-yl)-1-methyl-pyrazol-4-yl}-
\N-.._/N 2-(2,6-difluorophenylithiazole-4-
N | carboxamide
TRH &
XD
TS
F
318 O@ 5-amino-2-(2,6-diflucrophenyl)-N- 4.0189
?N N [1-methyl-5-(2-oxoazepan-1-
N%INH . ylpyrazol-4-yljthiazole-4-
o N >>: carboxamide
[
o 8
F
319 5-amino-2-(2,6-difluorophenyl)-N- 0.00162

[1-methyl-5-(7-0x0-~1,4-diazepan-1-
yhpyrazol-4-yi]thiazole-4-
carboxamide




WO 2013/045461 - 70 - PCY/EP2O12/068899
320 o 5-amino-N-[5-(5-amino-3-methoxy- | 0.00005
azepan-1-yl)-1-methyl-pyrazol-4-yl]-
v N 2-(2,6-difluorophenyi)thiazole-4-
N carboxamide
¢
NH F
Oﬁ:N\
H S -
321 e 5-amino-N-[5-(5-amino-3-methoxy- | ©.000007
" azepan-1-yl)-1-methyl-pyrazol-4-yl]-
Voo 2 2-(2,6-difluorophenyhthiazole-4-
,\NI carboxamide
Ny |
NH "
o N
pine
#NT S -
322 NHz 5-amino-N-[5-(4-amino-5-methoxy- | 0.000833
. O~ azepan-1-yl}-1-methyl-pyrazol-4-yl}-
N 2-(2-pyridyl)thiazole-4-carboxamide
NH
et
N
323 . 5-aming-N-{5-(4-amino-5-methoxy- | 0.000266
o~ azepan-1-yD)- 1 -methyl-pyrazol-4-yl]-
N.i* o 2—(3-ﬂuorp—2—pyridyl)thiazole—4-
I carboxamide
o}f\ / )
| o NF
Haht
324 e S-amino-N-[5-(4-amino-5-methoxy- | 0.0000694
\ O azepan-1-yl)-1-methyl-pyrazol-4-yi]-
"\NIN 2-(2-fluorophenylithiazole-4-
iyt W F carboxamide
L0
ol N
325 a 5-amino-N-[ 5-(4~amino-5-methoxy- | 0.000153
. g O~ azepan-1-yl)-1-methyl-pyrazol-4-yl}-

2-(2-fluore-5-methyl-
phenyl)thiazole-4-carboxamide




WO 2013/045461 -71 - PCT/EP2012/068899
326 e 5-amino-N-|5-(4-amino-5-methoxy- | 0-000384
\ O’ O~ azepan-1-yl)-1-methyi-pyrazol-4-yl}-
N\N.I 2-(2,5-difluorophenyhthiazole-4-
hgVE ”: carboxamide
N
o X/
N \ & F
327 ; N 5-amino-N-[5-(4-amino-5-hydroxy- | 0.000118
N\'NI’/ Ng\cm azepan-1-yl)-1-methyl-pyrazoi-4-yi]-
N ; 2-(2,6-difluorophenyl)thiazole-4-
OJiN carboxamide
I R
(FENNS
F
328 | itz 5-amino-N-[5-(4-amino-5-hydroxy- | 0.000128
N\'N ) Ngw azepan-1-yl)-1-methyi-pyrazol-4-yll-
‘INH 2-(2,6-difluorophenyljthiazole-4-
)IN Fi carboxamide
o) l R
HT B
F
329 e 5-amino-N-[5-(4-amino-5-fluoro- 0.000248
< (j " azepan-1-yl)-1-cyclopropyl-pyrazol-
N,TIN 4-yl}-2-(2-fluoro-5-methyl-
LS . phenvthiazole-4-carboxamide
o E M
PRV
330 e 5-amino-N-[ 5-(4-amino-5-fluoro- 0.000087
q i azepan-1-yl)-1-cyclopropyl-pyrazol-
,::IN 4-yl]-2-(2-fluoro-5-methyl-
RN i phenylthiazole-4-carboxamide
o | Y
HNT S
331 a 5-amino-N-[5-(4-amino-5-fluoro- 0.0000647
q i azepan-1-yl)-1-cyclopropyl-pyrazol-
e A 4-yi]-2-(2,6-difluorophenyl)thiazole-
" o _ 4-carboxamide
5
A
F
332 Ak 5-amino-N-[5-(4-amino-5-fluoro- 0.000148

azepan-1-yl)-1-cyclopropyl-pyrazol-
4-yl}-2-(2,6-difluorophenylithiazole-
4-carboxamide




WO 2013/045461 -7 - PCT/EP2012/668899

333 | NP 5-amino-N-[5-(4-amino-5-hydroxy- | 0.006192
e y N/Q:% azepan-1-yl)-1-methyl-pyrazol-4-yi]-
Ll‘ 2-(2,6-difluorophenyljthiazole-4-
T R carboxamide
& N
ool
RV
A
334 S-amino-2-(2,6~difluorophenyl)-N- 0.000295
W\bo [1-methyl-3-[(4S)-4-[(3-
methyloxetan-3-
}N N ylymethylamino Jazepan-1-yljpyrazol-
N\\lw Far 4-yithiazole-4-carboxamide
N I =
© \ S =
HaN
333 e S-amino-2-(2,6-difluorophenyl)-N- 0.000104
[5-[(48)-4-(2-
N hydroxyethylamino)azepan-1-yll-1- !
n ; methyl-pyrazol-4-yljthiazole-4- !
N \;:Q carboxamide W
N\
HaN
3 |
336 “’"2 i5-amino~N-[5—[(4S}—4-[bi5{2» LU C
e hydroxyethyl)aminoJazepan-1-yij-1- \
methyl-pyrazol-4-yil-2-(2,6-
VN diffuorophenyhithiazole-4-
LT carboxamide
& F.
hH
20
© \ 3 F
HoN
337 e 5-amino-N-{5-(4-amino-5-hydroxy- | 0.000026
N\"ETNL)\OH azepan-1-yl)-1-methyl-pyrazol-4~yl}-
" ] 2-(2,6-difluorophenylithiazole-4-
o N carboxamide
P
M S
F
338 e 5~-amino-N-[ 5-(4-amino-5-fluoro- 0.000159
< (j’ i azepan-1-yh)-1-cyclopropyi-pyrazol-
fo 4-y1]-2-(2,5-difluotophenyl)thiazole-
e 4-carboxamide
o ]
X
H
.




difluoro-azepan-1-yl]-1-cyclopropyl-
pyrazol-4-yl}-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide

WO 2013/043461 -73 - PCT/EP2012/068899
-
339 " 5-amino-N-{5-(4-amino-5-fluoro-~ 0.000226
q Cj’ ' azepan-1-y[)-1-cyclopropyl-pyrazol-
”’EIN 4-y1}-2-(2,5-diftuorophenyl)thiazole-
A . 4-carboxamide
o M
{ %
HNT 8 2;
340 o{\o 5-amino-2-(2,6-difluorophenyl)-N- 0.0167
[ [1-methyl-5-(5-0x0-1,4-oxazepan-4-
N\\I yhpyrazol-4-yljthiazole-4-
N+ .
R carboxamide
o I N
e \
F
341 M 5-amino-2-(2,6-difluorophenyl)-N- 0.000678
Q’N@ [1-methyl-5-(8-0xa-3-
\ azabicyclo [3.2.1]octan-3 —yl)pyrazo I-
o 4-yl]thiazole-4-carboxamide
HoNe—f ,N 3
3
0
342 HN/\CO 5-amino-2-{2,6-difluorophenylt)-N- 0.000675
[1-methyl-5-[(45)-4-(oxetan-3-
Y ylmethylamino)azepan-1-yl]pyrazol-
N A-yi]thiazole-4-carboxamide
N\ i = N
it |
; N\ P
Oy\g\/s F
HoN
343 OO/\N/\CO 5-amino-N-[3-[(4S)-4-[bis(oxetan-3- | 0.000962
vimethylyamino jazepan-1-y1]-1-
\ K methyl-pyrazol-4-y1]-2-(2,6-
N ] - difluorophenyl)thiazole-4-
o carboxamide
TNL
HoN
344 Bz 5-amino-N-[5-[(58)-5-amino-3,3- 0.00001




WO 2013/045461 - 74 - PCT/EP2012/0668899
345 e S-amino-N-[5-[(5R)-5-amino-3,3- 0.000607
<{N Q difluoro-azepan-1-yl]-1-cyclopropyl-
ML R pyrazolk-4-yl}-2-(2,6-
" difluorophenyl)thiazole-4-
O)jll S‘V@ carboxamide
HyM ¢
346 ks S-amino-N-[3-[(3R)-5-amino-3,3- 0.000002
\ difluoro-azepan-1-yl}-1-methyi-
N':IIN - pyrazolk-4-y1}-2-(2,6-difluoro-3-iodo-
S . phenyDthiazole-4-carboxamide
Rigy
E A
TRV
F |
347 s S-amino-N-[5-[(58)-5-amino-3,3- 0.006002
. Q difluoro-azepan-1-yl]-1-methyl-
N{\.‘IN e pyrazol-4-yl}-2-(2,6-difluoro-3-iodo-
b ji/ . phenyljthiazole-4-carboxamide
I
Hont”  ©
F f
348 L 5-amino-N-(5-({(4S,55)-4-amino-5- 0.000109
~ F fluoroazepan-1-yi)-1-ethyl-1H-
NN pyrazol-4-yl}-2-(2.6-
'\INH difluorophenylythiazole-4-
R carboxamide
o N\ ==
- S@
Hai .
349 ; S-amino-N-[5-(3- 0.600711
e i azabicyclo[3.2.1loctan-3-y])-1-
‘—2\ " methyl-pyrazol-4-yl}-2-(2,6-
o diffuorophenyl)thiazole-4-
= I carboxamide
F
356 8 S-amino-2-(2,6-difluorophenyl)-N- 0.000671
\ QO [5-(1.1-dioxo-1,4-thiazepan-4-yl)-1-
O f : methyl-pyrazol-4-yljthiazole-4-
\y

carboxamide




WO 2013/045461

=75 - PCT/EP2012/068899

351

S-amino-N-[5-(1,9-
diazaspiro[4.6undecan-9-y1)-1-
methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide

0.000022

352

S-amino-N-{5-(5-armnino-3-methoxy-
3-methyl-azepan-1-yl)-1-methyl-
pyrazol-4-yl]-2-(2,6-
difluorophenylythiazole-4-
carboxamide

0.000002

353

S~amino-N-[5-(5-amino-3-methoxy-
3-methyl-azepan-1-yl)-t-methyl-
pyrazol-4-ylj-2-(2,6-
difluorophenyl)thiazoie-4-
carboxamide

0.0000511

354

S-amino-2-{2,6-difluorophenyl)-N-
[1-methyl-5-(9-oxa-3,7-
diazabicyclo[3.3.1]nonan-3-
ylpyrazol-4-yljthiazole-4-
carboxamide

0.0336

355

S-amino-2~(2,6-difluorophenyl)-N-
[5-[6-(hydroxymethyl}-1,4-diazepan-
1-yl}-1-methyl-pyrazol-4-yl]thiazole-
4-carboxamide

0.060439

336

5-amino-2-(2,6-difluorophenyl)-N-
[5-[6-(hydroxymethyD}-1,4-diazepan-
[-yij-1-methyl-pyrazol-4-ylithiazole-
4-carboxamide

0.00143

357

S-amino-N-(5-((4R,5R)-4-amino-5-
fluorocycloheptyl)--methyi-1H-
pyrazol-4-yh)-2-(2,6-
difluorophenylthiazole-4-
carboxamide

0.000522
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358 N 5-amino-N-(5-((4R,5R)-4-amino-5- | 0.000026
,;\E, e fluorocycloheptyl)-1-methyl-1H-
N/ pyrazol-4-y[)-2-(2,6-
H . difluoro phcnyl)thiazo le-d-
N carboxamide
o \ i:>
B
HNT B
F
359 O/\\/NH S-amino-N-{5-(2,6- 0.000783
N diazaspiro[3.4]octan-6-yl)-1-methyl-
N{j | pyrazob-4-yl]-2-(2,6-
NH o E difluorophenyl)thiazole-4-
o k@ carboxamide
Vs ]
HalN }
360 " 5-ammno-2-(2,6-difluorophenyl)-N- 0.000391
! [1-methyl-5-(1-ox0-2,8-
f\fﬁ[ © diazaspiro[4.5]decan-8-yl)pyrazol-4-
N F yi]thiazole-4-carboxamide
X0
S F
361 FCNH 5-amino-N-[5-(2,7- 0.00685
\ded diazaspiro[3.4Joctan-2-y1)- 1 -methyl-
N
N\}'Jj\NH . pyrazo 1—4—3{1]—2—(2 0~
N diftuorophenyl)thiazole-4-
A carboxamide
W F
362 )j“ 5-amino-N-{5-[4-(azetidin-3-yI)-1,4- | 0.00025
diazepan-1-yl]-1-methyl-pyrazol-4-
y1]-2-(2,6-difluorophenyl)thiazole-4-
carboxamide
363 5-amino-N-{5-(3,3- 0.000678

difluorocycloheptyl)-1-methyl-
pyrazol-4-yl]-2-(2,6-
difluorophenylythiazole-4-
carboxamide
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364 Lk S-amino-N-{5-((48,58)-4-amino-5- (.000247
methoxyazepan-1-yl)-1-ethyl-1H-
pyrazol-4-yl)-2-(2,6-
difluorophenyi)thiazole-4-
carboxamide

S-amino-N-(5-({4S,58)-4-amino-5- 0.0060219
methoxyazepan-1-yl)-1-cyclopropyl-
1H-pyrazol-4-yh-2-(2,6-
difluorophenylythiazole-4-
carboxamide

366 5-amjno_N_[S_(3’3- 0.000483
difluorocycioheptyl)-1-methyl-
pyrazol-4-yl]-2-(2,6-
difluorophenyljthiazole-4-
carboxamide

{5)-5-amino-2-(2,6-difluorophenyl!)-
N-(1-methyl-5-(2-0x0-1,8-
diazaspiro{4.6 Jundecan-8-yl)-1H-
pyrazol-4-ylithiazole-4-carboxamide

368 /\fo (R)-5-amino-2-{2,6-diflucrophenyl)-
(jN“ N-[1-methyl-5-(2-0%0-1,9-

diazaspiro[4.6Jundecan-9-yipyrazoi-
O 4-yl]thtazole-4-carboxamide

369 e 5-amino-N-[5-(4-amino-5-fluoro- 0.006178
-~ azepan-1-yl)-1-ethyl-pyrazol-4-y1]-2-
N,'\“I (2,6-difluorophenyljthiazole-4-
SNy carboxamide
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370 e 5-amino-N-[5-(4-amino-5-fluoro- 0.000093
-~ O’ g azepan-1-yl)-1-ethyl-pyrazol-4-yl}-2-
Nﬁj{ (2,6-difluorophenylthiazole-4-
e carboxamide
Y50
E A
N~ 8
B
371 °oH 5-amino-N-[5-(3,3-difluoro-5- 0.000006
hydroxy-azepan-1-yl)-1-methyl-
\k F pyrazol-4-yl]-2-(2,6-
N F difluorophenylithiazole-4-
NH . carboxamide
o N )’:
Y
Ha™ 2
F
372 oH 5-amino-N-[5-(3,3-difluoro-5- 0.000015
O(F hydroxy-azepan-1-yl)-1-methyl-
! pyrazol-4-yl]-2-(2,6-
,N\j\ - difluorophenyl)thiazole-4-
AN N>/© carboxamide
=
AR
HoN F
373 [ F 5-amino-N-{5-(4-amino-5-fluoro- 0.000373
- O’ azepan-1-yl)-1-ethyl-pyrazol-4-yl]-2-
NJL ) (2-fluorophenyi)thiazole-4-
v R carboxamide
H,N
374 % 5-amino-N-{5-(4-amino-5-fluoro- 0.000346
F
- azepan-1-yl)-1 -ethyi—pyrazoi-»4~yl}~2-
N’J( (2-fluorophenylithiazole-4-
e F carboxamide
)XS
Hah
375 . e S-amino-N-(5-({4S,5R)-4-amino-5- 0.000051
Q"‘OH hydroxyazepan-1-yl)-1-(2,2-
e difluoroethyl)- 1H-pyrazol-4-yl)-2-

(2,6-difluorophenyi)thiazole-4-
carboxamide
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376 SiH 5-amino-N-(5-((4S,5R)-4-amino-5- | 0.000223
( Q‘\\o\ methoxyazepan-1-yi)-1-ethyl-1 H-
N pyrazol-4-y1)-2-(2,6-
N’\I difluorophenyljthiazole-4-
NH . carboxamide
Y50
TS
F
377 NH, S-amino-N-(5-({4R,58)-4-amino-5- 0.000428
N’j, . fluorocycloheptyl)-1-methyl-1H-

pyrazol-4-yl)-2-(2,6-
difluorophenylithiazole-4-

\
NH
R .
carboxamide
o N
Y
HNT 2
F

o 1~yl)-1-methyl-pyrazoi-4-yt]-5-

378 dNW{ N-{5-(4-acetamido-4-methyl-azepan- | 0.000126
§ amino-2-(2,6-

N

difluorophenyl)thiazole-4-

o
hH E
o N e carboxamide
L2\ 4
HNT S
F

379 NH; 5-amino-N-(5-((4R,5R)-4-amino-5- 0.000557
,;L YOWF fluorocycloheptyl)-1-methyl-1H-
\ pyrazol-4-y1)-2-(2,6-
difiuorophenyli)thiazoic-4-

v 4
A
NH . .
N carboxamide
o B
HNT S
F

380 NHz S-amino-N-(5-((4R,5S)-4-aminc-5- | 0.000252
;\i, . fluorocycloheptyl)-1-methyl-1H-
pyrazol-4-y)-2-(2,6-

difluorophenyhthiazole-4-

s
NH e .
A:[ carboxamide
o N
AN
HoNT 8 ;
F

-

N

38) NHo 5-amino-N-(5-({4R,58)-4-amino-5- | 9.000272

. glq . fluorocycioheptyl)- I-methyl- 1 H-
pyrazol-4-yl}-2-(2,6-

difluorophenyl)thiazole-4-

s/
NH
F .
y carboxamide
o B
HNT TS
F

N




WO 2013/045461

.80 - PCT/EP2012/068899

382 (‘ N 5-amino-N-[5-(6-cyano-1,4- 0.00281
}N N diazepan-1-yD)-1-methyl-pyrazoi-4-
NJ N, vi}-2-(2,6-difluorophenyl)thiazole-4-
NH R carboxamide
o N
a %@
HNT S -
383 ! 5-amino-N-(5-cycloheptyl-1-methyl- | 0.00373
N p}d'azolu4~yi)~2-(%,6—
" - difluorophenyljthiazole-4-
oﬁ% carboxamide
R TS
384 | QW( N-[5-(4-acctamido-4-methyl-azepan- | 0.000613
N 3 {-yh-1-methyl-pyrazol-4-yl]-5-
\_/ amino-2-(3-fluore-2-pyridyl)thiazole-
NH 4-carboxamide
O
Hol & j
2 S 1 =
N
383 /“_g""i’-‘ 5-amino-N-[5-(4-amino-3-cthoxy- 0.000145
U azepan-1-yl-L-methyl-pyrazol-4-yl}-
2 i 2-(2,6-difluorophenyl)thiazole-4-
N . carboxamide
GA\(N
L8 s
g
Hal .
386 S 5-amino-N-(5-((4S,5R )-4-amino-3- 0.600103
q Ou‘o\ methoxyazepan-1-yh)-1-cyclopropyl-
N IH-pyrazol-4-yi)-2-(2,6-
’\I difluorophenyljthiazole-4-
h R carboxamide
o N
Py
HNT S y
387 DM S-amino-N-(5-((48,5R)-4-amino-5- (0.0014

fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(pyridin-2-
vhthiazole-4~carboxamide
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388 JiH 5-amino-N-(5-((48,5R)-4-amino-5- | 0.000462
WF fluoroazepan-1-yl)-1-methyl-1H-
\N N nyrazol-4-yl)-2-(3-fluoropyridin-2-
N yhithiazole-4-carboxamide
pg
o N N =
Lo\ 7
HNT S -
389 NHa 5-amino-N-[5-(4-amino-5-methoxy- | 0.000624
( (j’ RN azepan-1-yi)-1-ethyl-pyrazol-4-yl]-2-
,iIIN (2,6-difluorophenyljthiazole-4-
i\ W i carboxamide
G N =
g F.'
390 iz 5-amino-N-[5-(4-amino-5-methoxy- | 0.000192
( (}O\ azepan-1-yl)-1-ethyl-pyrazol-4-yl]-2-
| (2,6-difluorophenylithiazole-4-
”\\INH carboxamide
F
o } ™
TS
391 e 5-amino-N-[5-(4-amino-5-methoxy- | 0.00216
4 N azepan-1-yl)-1 wethybpyrazo 1-4-v1}-2-
Y (2-fluorophenyhthiazole-4-
S F carboxamide
o)\ﬁ@
N °
392 e S-amino-N-{5-(4-amino-5-methoxy- | ©.000668
= KN azepan-1-yl)-1-cthyl-pyrazol-4-yl]-2-
N’J[ (Z-ﬂuorogheny})thlazo16:—4—
NHoF carboxamide
Ry s
393 N2 5-amino-N-[5-[(4S)-4-aminoazepan- | 9.014
\ (j 1-yl}-1-methyl-pyrazol-4-y1]-2-(6-
N N hydroxy-2-pyridylthiazole-4-
Ny ] » OH carboxamide
MY
NN
\ =
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394 7 5-amino-N-[5-{4-(2-aminoacetyl)- 0.000421
\ (N \)MJ«’NHZ 1,4-diazepan-1-yl}-1-methyl-pyrazol-

N":’I 4-y1]-2-(2,6-difluorophenylithiazole-
NI 4-~carboxamide
| N
o Ry
| YD
395 s 5-amino-N-[S-[4-(2-aminoethyl)-1,4- | 0.000222
N N diazepan-1-yi]-1-methyl-pyrazol-4-
WA . y1]-2-(2,6-diflucrophenyl)thiazole-4-
N)”D carboxamide
o \ A
S
N £
396 FAN N-[5-(3,4,4a,5,6,8,9,9a-0octahydro- 0.600056
\ © 2H-[1,4]oxazino[2,3-dlazepin-7-yl)-
P " [-methyl-pyrazol-4-yl]-5-amino-2-
e R (2,6-difluorophenylithiazole-4-
O)\ENYD carboxamide
N o F
397 sw—\ N-[5-(3,4,4a,5,6,8,9,9a-octahydro- 0.000022
. © 2H-{1,4]oxazino[2,3-d]azepin-7-y1)-
N YN l-methyl-pyrazol-4-yi]-5-amino-2-
N\‘/[‘\N. s - (2 &6-difluorophenyDthiazole-4-
OZY»’@ carboxamide
HaN s F
398 ; e 5-amino-N-[5-(4-amino-3-hydroxy- | 0.000142
F)ﬁ ! o azepan-1-y1)-1-(2,2-
v I difluorocthylypyrazol-4-yl]-2-(2,6-
NH - 1 o = -
F difluorophenyhthiazole-4-
O%TN\)—@ carboxamide
Y
F
399 i e 5-amino-N-[5-(4-amino-5-hydroxy- | 0.000018
>~ azepan-1-yi)-1-(2,2-
Wl difluoroethyl)pyrazol-4-yl]-2-(2,6-
NH F difluorophenyl)thiazoic-4-
OJTLN carboxamide
ARV
E
400 5-amino-N-[5-(4-amino-3-fluoro- (L0015

azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(2,6-difluorophenylthiazole-4-
carboxamide
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401 ak 5-amino-N-{5-(4-amino-5-methoxy- | 0.000059
q DR azepan-1-yl)-1-cyclopropyl-pyrazol-
N:j( 4-y1]-2-(2,6-difluorophenylithiazole-
HH . 4-carboxamide
04D
RN
F
402 iz S-amino-N-{5-(4-amino-5-methoxy- | 0.000126
<( ( RN azepan-1-yl)-1-cyclopropyl-pyrazol-
S ] N 4-yl}-2-(2,6-difluorophenyljthiazole-
N 4-carboxamide
F
o N /T
Ha” ® >/
F‘
403 e 3-amino-N-[5-(4-amino-5-methoxy- | 0.00021
q O’O\ azepan-1-yl)-1-cyclopropyl-pyrazol-
N{j{ 4-yi]-2-(2,6-difluorophenyh)thiazole-
s . 4-carboxamide
Y
S
404 i 5-amino-N-[5-(4-amino-5-methoxy- | 0.000036
q (j’ N azepan-1-yh)-1-cyclopropyl-pyrazoi-
-y 2 Sedifluorophenylthiazole- |
N\INH . 4-carboxamide
ine
Hao S
F
405 R 5-amino-2-(2,6-difluorophenyl)-N- 0.060055
oA [5-[4-hydroxy-4-
\ (trifluoromethylazepan-1-yl]-1-
N'\I methyl-pyrazol-4-yljthiazole-4-
N y: carboxamide
o N\: D
Fa
-
406 itz 5-amino-N-[5-(4-amino-5-methoxy- | .000133
( N azepan-1-yl)-1-ethyl-pyrazol-4-yl}-2-
Nlij: (2,6-difluorophenyl)thiazole-4-
%

carboxamide
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407 i 5-amino-N-[5-(4-amino-5-methoxy- | 0.000204
( Q o\ azepan-1-yl)-1-ethyl-pyrazol-4-yl]-2-
{’I (2,6-difluorophenylithiazole-4-
M, carboxamide
e} ]
! A
HaNT 8 >>:
F
408 i / 5-amino-N-[5-[3,3-difluoro-5- 0.000007
GNH (methylamino)azepan-1-y1}-1-
NN methyl-pyrazol-4-yl]-2-(2,6-
N’\J[ difluorophenyl)thiazole-4-
NH R carboxamide
OA\;N@
HalN s F
409 i 5-amino-N-[3-[3,3-difluoro-5- 0.000014
\ N/H {methylaminojazepan-1-yi}-1-
No N methyl-pyrazol-4-y1}-2-(2,6-
N'\ [ difluorophenylthiazole-4-
NH - carboxamide
OﬁN :
B
NS
F
410 i 5-amino-N-(5-({4$,38)-5-amino-4- | 0.000069
o methoxyeyclohept-1-enyl)-T-methyl-
\, 1H-pyrazol-d-y)-2-(2,6-
N | difluorophenythiazole-4-
\)\NH E carboxamide
o M
| %@
HNT S
F
411 NH; 5-amino-N-[5-(4-amino-4-methyl- 0.006062
\ azepan-1-yl)-1-methyl-pyrazol-4-yi}-
,r\@j(“' 2-(2,6-difluorophenyhthiazole-4-
Y Ny ; carboxamide
o N
3
)I> ()
F
412 5-amino-N-{5-(4-amino-4-methyl- 0.000057

azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(2-fluorophenylithiazole-4-
carboxamide
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413 S 5-amino-N-(5-((4%,58)-4-amino-5- | 0.000822
’pt» o methoxycycloheptyl)-1-methyl-1H-
N/ pyrazol-4-yl)-2-(2-
fluorophenylthiazole-4-carboxamide
414 5-amino-N-(5-((4S,58)-4-amino-5- 0.00012
methoxycycloheptyl)-1-methyl-1H-
pyrazol-4-yh)-2-(2-
fluorophenylthiazole-4-carboxamide
415 5-amino-N-(5-((48,58)-4-amino-5- 0.000461 |
methoxyeycloheptyl)-1-methyi-1H-
pyrazol-4-yH-2-(2- ’
fluorophenyl)thiazole-4-carboxamide i
416 S, S-amino-N-{5-{{48 58} 4.amino.S. | 000158 |
,i] o methoxyeycloheptyl)-1-methyl-1H- |
N pyrazol-4-y1)-2-(2-
w ; fluorophenyl)thiazole-4-carboxamide
-0
HaNT S
417 / . 5-amino-N-{5-[(4S)-4-aminoazepan- | 0.00212
Nl’N/ NOA : 1-y1]-1-methyl-pyrazol-4-yi]-2-(2-
v fluoro-4-pyridylythiazole-4-
H A" carboxamide
o 1 N /‘
&) F
HalN
418 / 5-amino-N-{5-[(45)-4-aminoazepan~ | 0.60108
NN q NH; L-yi}-I-methyl-pyrazol-4-yi]-2-(2-
Ly methoxy-3-pyridylthiazole-4-
NH carboxamide
o A
D=
g
HaN N I
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419 / " S-amino-N-[3-[(4S)-4-aminoazepan- | ©.000785
"Q_NO‘ : 1-yl]-1-methyl-pyrazol-4-yl}-2-(1-
methylpyrazol-4-yhthiazole-4-
I e carboxamide
Had s
420 / 5-amino-N-[5-[(4S)-4-aminoazepan- | 0.00425
hg‘N/ ND‘ N 1-yl]-1-methyf-pyrazol-4-y1}-2-(5-
Q' F fluoro-3-pyridyl)thiazole-4-
il N carboxamide
Oﬁf\ /
\ i
FsN °
421 N"l\f b 5-amino-N-[5-[(48)-4-aminoazepan- | 0.00437
n\/g*\foa [-yl]-1-methyl-pyrazol-4-yi]-2-(3,5-
\ dlmethyhs:o xazol-4-ylythiazole-4-
o N)%/Q carboxamide
\ ® M
Fioh ®
422 e 5-amino-N-(5-((4S8,58)-4-amino-5- | 0.00033
\ Q@F fluoroazepan-1-yl}-1-methyl-1H-
“'SEN pyrazol-4-y1}-2-(3-fluoropyridin-4-
T yifthiazoie-d-carboxamide
F
o) H ==
- I S\ \_/"
423 | Y, 5-amino-2-(2-fluorophenyl)}-N-[5-(2- | 0.000362
N\’N ) © methoxy-8-azabicyclo[3.2.1]octan-5-
" vl)-1-methyl-pyrazol-4-yl]thiazole-4-
" carboxamide
Y-
HAT S
424 ! 5-amino-N-(5-((48,58)-4-amino-5- 0.000199
N HNHz .
W oH hydroxy-4-methylazepan-1-yl)-1-
methyl-1H-pyrazol-4-y1)-2-(2,6-
o difluorophenyl)thiazole-4-
carboxamide
i 8
2N S
F
425 5-amino-N-[3-[(4S)-4-aminoazepan- | 0.000144

1-yl]~1-methyl-pyrazot-4-y1}-2-(2-
fluoro-5-methyl-3-pyridylithiazole-4-
carboxamide
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426 | v 5-amino-N-[5-(5-amino-3,3-difluoro- | 0.000034
\ Q azepan-1-yl)-1 -m§3thyi—pyrazo I-4-yh}-

NTI i 2-(3-fluoro-4-pyridylithiazole-4-
M - carboxamide
o N =
3 3
:\ES \
427 / - | 5-amino-N-{5-[(48)-4-aminoazepan- | 0.0037
» NU : 1-y1]-1-methyl-pyrazol-4-yl]-2-(2-
methoxy-4-methyl-3-
. " A pyridyljthiazole-4-carboxamide
X\ )
Hoh s Cu
428 / - S-amino-N-[5-[(4R,5R )-4-amino-5- | 0.000884
"“’N P fluoro-azepan-1-yl}-1-methyl-
\\) pyrazol-4-yl}-2-(4-methyl-3-
v AN pyridylithiazole-4-carboxamide
&}
DA
N ©
429 o e, 5-amino-N-[5-[(4R,5R)-4-amino-5- | 0.000315
H/)“NQ‘# fluoro-azepan-1-yll-1-methyl-
et o pyrazol-4-yl}-2-(1,5-
QA\QN\ NP dimethylpyrazol-4-yhithiazole-4-
v carboxamide
430 S5-amino-N-{5-[(4R,5R)-4-amino-5- 0.00117
My i E R
\J‘ fluoro-azepan-1 -ylj-1-methyl-
pyrazol-4-y1}-2-(2-methyl-3~
N pyridyl)thiazole-4-carboxamide
Oﬁ\ n
HQN ®
431 N NH; 5-amino-N-[5-[(4R,5R)-4-aminc-5- | 0.00104
|/ ”QA,F fluoro-azepan-1-yl}-1-methyi-
NH \ pyrazol-4-y1]-2-(2-methyl-4-
N Ny} pyridyDthiazole-4-carboxamide
HoN °
432 [ 5-amino-N-[5-[(4R,5R)-4-amino-5- | 0.00144

fluoro-azepan-1-ylj-1-methyl-
pyrazol-4-yl]-2-(6-cyano-2-
pyridylythiazole-4-carboxamide
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433 r 5-amino-N-{5-(4-amino-4-methyl- 0.000024
Vo azepan-1-yl)-1-methyl-pyrazol-4-yl}-
N':I 2-(2-fluorophenyl)thiazole-4-
NH carboxamide
O)IN\ =
HaN S>—©
F.'
434 Nt 5-amino-N-[5-(4-amino-4-methyl- 0.000093
vl azepan-1-yl)-1-methyl-pyrazol-d-yl}-
N‘:}[ 2-(2-fluorophenyl)thiazole-4-
1 carboxamide
"X
' A
TS
F
435 N 5-amino-N-[5-(4-amino-4-methyl- 0.000021
vl azepan-1-yl)-1-methyl-pyrazol-4-yl]-
N‘i:jt. 2-(2,6-difluorophenyDthiazotc-4- |
NH . carboxamide
D)
I =
HoNT S
F
436 ik 3-amino-N-[5-(4-amino-4-methyl- 0.00004
! azepan-|-yl)-1-methyl-pyrazol-4-yl]-
2 2-(2,6-difluorophenylithiazole-4-
M . carboxamide
S N 4
-
437 / " 5-amino-N-[5-[(4R,5R }-d-amino-5- | 0.000477
“{’N/ NU ’ fluoro-azepan-1-yi]-1-methyl-
L i pyTazo 4-y1]-2-(1,3-
o N»,t\_N‘N% dimethyl'pyrazo -4-ylthiazole-4-
L carboxamide
Hoht
438 it 5-amino-N-[5-(5-amino-3,3-difluoro- | 0.000008
\ Q azepan-1-yl)-1-methyl-pyrazol-4-yl]-
N':I L 2-(3,5-difluoro-4-pyridylythiazole-4-
N carboxamide
Pize
LN S
Hah -
439 St 5-amino-N-(5-((45,58)-4-amine-5- 0.000121
\ Qﬂ" fluoroazepan-1-yi)-1-methyl-1H-
Nf:i[N pyrazol-4-yl)-2-(3,5-diflucropyridin-
NN 4-yl)thiazole-4-carboxamide
[
o} i N\ = y
s S >
F
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440 e 5-amino-N-[5-(5-amino-3-methoxy- | 0.060024
\ Q P 3-methyl-azepan-1-yl)-1-methyl-
NQI © pyrazol-4-yl]-2-(3,5-difluoro-4-
N - pyridylythiazole-4-carboxamide
RS
HiNT 8 ,_\ /
441 e 5-amino-N-[5-(5-amino-3-methoxy- | 0.000027
\ Q\ p 3-methyl-azepan-1-yli)-1-methyl-
NﬁIN o pyrazol-4-yl]-2-(3-fluoro-4-
SN ] pyridyhthiazole-4-carboxamide
O’E[N\ ==
N
e \_#
42 N S-amino-N-[5-[(4R,5R)-4-amino-5- | 0.00108
L%“NO:F fluoro-azepan-1-y1]-1-methyl-
N pyrazol-4-yl]-2-(5-cyano-2-fluoro-
R N\)/Q phenyl)thiazole-4-carboxamide
Hol¥ s Q\N
443 / " 5-amino-N-[5-[(4R,5R)-4-amino-5- | 0.00254
';"\} NU : fluoro-azepan-1-y1]-l-methyl-
L 1 pyrazoi-4-yt]-2-(2,6-dimethyl-4-
ey pyridyljthiazole-4-carboxamide
© 4 W
HaN
444 ! , S-amino-N-{5-[{(4R,5R}-4-amino-5- | 0.0354
Gl NN !
R’?—NQ‘: fluoro-azepan-1-yl]-1-methyl-
L ’FN pyrazol-4-yl]-2-(5-cyano-3-
OATLN\ [ pyridyDthiazole-4-carboxamide
Halt s A
445 w\{ Ny 5-amino-N-[5-[(4R,5R)-4-amino-5- | 0.000446
WNO‘; fluoro-azepan-1-ylj-1-methyl-
" F:N pyrazol-4-yl]-2-(2,5-dimethyl-3-
OQ\E\N\ o pyridylthiazole-4-carboxamide
HoN K
446 NH; 5-amino-N-[5-[(58)-5-amino-3,3- 0.00001

diflucro-azepan-1-yl]-1-methyl-
pyrazol-4-yli-2-(3-fluoro-4-
pyridylithiazole-4-carboxamide
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453 /
N
WA
NH,

S-amino-N-{ 5-(5-amino-3-methyl-
azepan-1-yl)-1-methyl-pyrazoi-4-yl}-
2-(2,6-difluorophenylithiazole-4-
carboxamide

447 e S-amino-N-[5-[(5R)-5-amino-3,3- 0.600014
\ QF difluoro-azepan-1-yli-1-methyl-
JL L pyrazol-d-yl]-2-(3-fluoro-4-
i L pyridyljthiazole-4-carboxamide
448 / 5 5-amino-N-[5-(6-amino--oxa-9- 0.000104
§ N azaspiro[3.6]decan-9-yl)-1-methyl-
Y " pyrazol-d-yl]-2-(2,6-
i i difluorophenylithiazole-4-
) N .
1 ‘3—-@ carboxamide
HzN S F
449 / 5-amino-N-[5-[(5R)-5-amino-3- 0.000047
N N Ni methylene-azepan-1-yl]-1-methyl-
LA, pyrazolA-yl]-2-(2,6-
hH A difluorophenyl)thiazole-4-
o N o
S carboxamide
Hold N F
430 DYED 5-amino-N-[5-[(4S,55)-4-amino-5- | 0.000101
-t SF fluoro-azepan-1-yl]-1-
L\/fND,,NH (trideuteriomethylypyrazol-4-yl}-2-
M 5 | (2 6-difluorophenylithiazolc-4-
OJY\ 7\ carboxamuide
Fai s I8 .
451 o P S-amino-N-[5-[(4R,5R)-4-amino-5- | 6.000017
}LD
" E fluoro-azepan~1-yl]-1-
VND‘i (trideuteriomethyl)pyrazol-4-yl]-2-
" . (2,6-difluorophenylithiazole-4-
OAK\N»“@ carboxamide
HoN s fud
452 ; O 5-amino-N-[5-(6-amino-1-0xa-9- 0.000031
N N azaspiro{3.6]decan-9-yl)-1-methyl-
AN pyrazol-4-y1]-2-(2,6-
A ) difluorophenyl)thiazole-4-
o 8 .
4\){»\}_@ carboxamide
S
HaM F
(.000012




WO 2013/045461 9% - PCT/EP2612/068899
454 KA S-amino-N-[5-[(58)-5-amino-3,3- 0.000023
. Q\ difluoro-azepan-1-yi]-1-methyl-
PN £ pyrazol-4-yl]-2-(3,5-difluoro-4-
N . F ) pyridylithiazole-4-carboxamide
o N G
HoN 1 8\ ).t
’ F
455 NH 5-amino-N-[5-[(5R)-5-amino-3,3- 0.000009
(jr diftuoro-azepan-1-yl]-1-methyl-
PPN pyrazol-4-yl]-2-(3,5-difluoro-4-
N " ) ) pyridyljthiazole-4-carboxamide
o N ==
A
Hht | ¢ ) 2
I
456 Az 5-amino-N-[3-(5-amino-3-hydroxy-3- | 0.00007
\ methyl-cycloheptyl)-1-methyl-
o ] oF pyrazol-4-yl]-2~(2,6~
M - difluorophenyi)thiazole-4-
OJUEN\ carboxamide
TR
F
457 NG S-amino-2-(2 6-difluoropheny!)-N- 0.00016
O.“OH (5-((4R,58)-4,5-dihydroxyazepan-1-
\;\4 N yh)-1-methyl-1H-pyrazol-4-
N\\I yhthiazole-4-carboxamide
NH .
"0
Y
HNT TS
F.‘
458 | & 5-amino-N-[5-[4-(aminomethyl)-4- | 0.000257
- NUVN% methoxy-1-piperidyi]-I-methyl-
N k A
J ‘ pyrazol-4-yi}-2-(2,6-
)N:,N 3 difluorophenyljthiazole-4-
Uy carboxamide
HzN)\S
IS
459 & 5-amino-N-[5-(5-amino-3,3-difluoro- | 0.000006
\ QF azcpan-1-yh-1-methyl-pyrazol-4-yl]-
N& F 2-(2,6-difluoro-4-methoxy-
" - phenyhithiazole-4-carboxamide
o
HoN | S@O\




WO 2013/045461 -02 . PCT/EP2012/068899
460 bk 3-amino-N-5-(5-amino-3,3-difluorc- ;| 0.000026
Vo azepan-1-yh)-1-methyl-pyrazol-4-y1]-
Nr\’i[ \ 2-{1,5-dimethylpyrazol-4-yl)thiazole-
SN 4-carboxamide
O N =
» E
461 N 5-amino-N-[5-[(5R)-5-amino-3,3- 0.00008
L/ N% difluoro-azepan-1-ylj-1-methyl-
TN pyrazoi-4-yl]-2-(6-cyano-2-
o AN - pyridyDythiazole-4-carboxamide
Hah ° N
462 o NH, S-amino-N-{5-[(5R)-5-amino-3,3- 0.06003
L/ “Q difluoro-azepan-1-yi}-1-methyl-
RSN pyrazol-4-yl]-2-(1,3-
O;\E\N\ P dimethylpyrazol-d-yhthiazole-4-
W carboxamide
463 / - S-amino-N-[5-{{5R)-5-amino-3,3- 0.000018
Ni"j N ’ diffuoro-azepan-1-yl]-1-methyl-
e 1 pyrazol-4-yi]-2-(1,5-
P e dimethylpyrazol-4-yithiazole-4-
Jd carboxamide
Ha
64| ! NHy 5-amino-N-[5-[(5R)-5-amino-3,3- 0.00006
L{}“NQQ difluoro-azepan-1-yl]-1-methyi-
o JF pyrazol-4-yl}-2-(2-methyl-4-
QATLN\ i >w pyridyl)thiazole-4-carboxamide
HalN 5
465 e 5-aming-N-]5-(5-amino-3-hydroxy-3- | 0.000559
\ N methyl-cycloheptyl)-1-methyl-
'y pyrazol-4-yl}-2-(2,6-
N F difluorophenyhthiazole-4-
O)\EN\: €i> carboxamide
HoNT D .
466 i 5-amino-N-{5-(5-amino-3-hydroxy-3- | 0.000222
\ o methyl-cycloheptyl)-1-methyl-
N pyrazol-4-yl}-2-(2,6-
Nt F difliorophenylthiazole-4-

carboxamide




WO 2013/045461

_93 . PCT/EP2012/068899

467 e 5-amino-N-{5-(5-amino-3-hydroxy-3- | 0.000126
\ methyl-cycloheptyl)-1-methyl-
" on pyrazol-4-yl]-2-(2,6-
e difluorophenyl)thiazole-4-
Y N\>_© carboxamide
NS -
468 e 5-amino-N-| 5-(5-amino-3-hydroxy-3- | 0.000139
\ methyl-cycloheptyl)-1-methyl-
N‘f ] o pyrazol-4-yl}j-2-(2,6-
NH . difluorophenylthiazole-4-
T N\}_@ carboxamide
Hat” S
) F
469 e 5-amino-N-[5-(5-amino-3-hydroxy-3- | 0.00155
\ methyl-cycloheptyl)-1-methyl-
] o pyrazol-4-y1]-2-(2,6-
N g difluorophenylythiazole-4-
QJEN@ carboxamide
PRV
F
470 e 5-amino-N-[5-(5-amino-3-hydroxy-3- | 0.000108
\‘Q methyl-cycloheptyl)-1-methyi-
M Fe | pyrazol-d-yii-2-(2.6-
hH K difluorophenybithiazole-4-
O"IIN\ carboxamide
pnT 8 m
471 Jry 5-amino-N-{5-[(48,58)-4-amino-~5~ 0.000242
\ Qﬂ’ fluoro-azepan-1-yl]-1-methyl-
ad pyrazol-4-yi]-2-(3,5-difluoro-4-
ML pyridylithiazole-4-carboxamide
o) N ==
;313;5:}1
412 et 5-amino-N-{5-[(4R,5R)-4-amino-5- | 0.000086
v }»'ﬁF fluoro-azepan-1-yt]-1-methyl-
N{“IN pyrazol-4-yl}-2-(3,5-difluoro-4-
e pyridybthiazole-4-carboxamide
s ) ==
::Is\ F\ /!
473 ak 5-amino-N-[5-(5-amino-3-methoxy- | 6.000009

3-methyl-azepan-1-yl)- [-methyi-
pyrazol-4-yl}-2-(3,5-difluoro-4-
pyridylythiazole-4-carboxamide




WO 2013/045461 04 - PCT/EP2012/068899
474 At | 5-amino-N-{5-(5-amino-3-methoxy- | 0.000425
\ QO y J-methyl-azepan-1-y1)-1-methyl-
NJ pyrazo E.—4~'yl}-2-(3,5~diﬂuoro—4-
K - pyridylithiazole-4-carboxamide
OA!(N}_%;\N
HzN/\S —7
475 M2 5-amino-N-[5-(5-amino-3-methoxy- | 0.000212
\ QO p 3-methyl-azepan-1-yl)-1-methyl-
N’\\I pyrazot-4-yli-2-(3-fluoro-4-
ji, . pyridyhthiazole-4-carboxamide
Be2e
HaNT 8
476 Ak S-amino-N-[5-(5-amino-3-methoxy- | 0.000013
\ Q p 3-methyl-azepan-1-yi)-1-methyl-
NTT © pyrazol-4-y1]-2-(3-fluoro-4-
N . pyridylthiazole-4-carboxamide
OF NN =
-ﬁs\ /"
477 / Y S-amino-2-(2-fluorophenyl)-N-[1- 0.000188
NN methyl-5-(1-0xa-6,9-
| & N | diazaspiro[3.6]decan-6-yl)pyrazol-4-
D yljthiazale-4-carboxamide '
o;r\i\
\ 5
H;;N &
478 / 3 5-amino-2-(2,6-difluorophenyl)-N- 0.000251
r\;'N N [1-methyl-5-(1-0xa-6,9-
7\ diazaspirof3.6]decan-6-yDpyrazol-4-
NH A yi]jthiazole-4~carboxamide
o ( Na
HQN s F
479 ! 7 5-amino-N-[5-[4-(aminomethyl)-4- | 0.000033
N NU\/ hydroxy-1-piperidyl]-1-methyi-
- pyrazol-4-yl}-2-(2,6-
o difluorophenylthiazole-4-
7 \ carboxamide
\
. HAN S/ﬁ
480 / 5 (R)-5-amino-2-(2-fluorophenyl)-N- 6.000045
N ' (1-methyl-5-(1-oxa-6,9-
L/ N\N\/NH diazaspiro[3.6]decan-6-y!)-1H-
NH pyrazol-4-yhthiazole-4-carboxamide
G Ny
\ 5




WO 2013/045461 -05. PCT/EP2012/068899
481 / ::"\O (S)-5-amino-2-(2-fluorophenyl)-N- 0.000496
yN rﬂ (1-methyl-5-(1-0xa-6,9-
k/fNLJNH diazaspito[3.6]decan-6-yl)-1H-
NH pyrazol-4-yl)thiazole-4-carboxamide
g
482 / Y (R)-5-amino-2-(2,6-difluorophenyl)- | 0.000383
~N X N-(1-methy!-5-(1-0xa-6,9-
L/ N\\/NH diazaspiro[3.6]decan-6-yl)-1H-
N £ pyrazol-4-yijthiazole-4-carboxamide
OA\X\\N@
N p
483 / f’“\o {S)-5-amino-2-(2,6-diflucrophenyl)- | 0.000151
N rﬁ N-(1-methyl-5-(1-0xa-6,9-
Q‘NL_/NH diazaspiro[3.6]decan-6-yl)-1H-
N £ pyrazol-4-yl)thiazole-4-carboxamide
el
HQN s F
| aza T ! S-amine-2-(2 6-difluorophenyl)-N- £.000049
“3 AL ' [1-methyl-5-(1-oxa-4,9-
G diazaspiro[S.5 Jundecan-9-ylpyrazol-
4-yl|thiazole-4-carboxamide
e iN e
53
F
485 iz 5-amino-N-[5-(5-amino-4-methoxy- | 0.000035
\ - 4-methyl-azepan-1-yi)-1-methyl-
N,\“ij“ pyrazol-4-yi]-2-(2,6-
N difluorophenyl)thiazole-4-
Oj F carboxamide
™
/R
FaN Q@
F
486 ’QN{,O N-[5-{(3aR,8a8)-2-0x0-32,4,5,7,8,8a- : 0.000058
o hexahydro-3H-oxazolo[4,5-d]azepin-
LN 6-yl]-1-methyl-pyrazol-4-yl]-3-
'\I amino-2-(2,6-
T difluorophenyljthiazole-4-
o N p
Y ® carboxamide
=g




WO 2013/0454601 -96 - PCT/EP2Z012/068899
487 N [(45,5R)-5-amino-1-[4-[[5-amino-2- | 0.000498
. (jaor (2,6-difluorophenyl)thiazole-4-
NTIN 4 carbonylJamino|-2-methyl-pyrazol-3-
SN ) yllazepan-4-yl] acetate
%
Ha g
F:'
488 ;ﬂ\fo N-[5-[(3a8,8aR)-2-0%0-32,4,5,7,8,8a- | 0.000353
\o© hexahydro-3H-oxazolo[4,5-d}azepin-
\ Q 6-yl]-1-methyl-pyrazoi-4-y1]-5-
Ny amino-2-(2,6-
ful R difluorophenyl)thiazole-4-
© “»_@ carboxamide
Hpo 8
F
489 Lz [(4R,58)-5-amino-1-{4-[[5-amino-2- | 0.000846
\ IHO?/’ (2,6-difluorophenylythiazole-4-
Ni’j(” 4 carbonylJamino]-2-methyi-pyrazol-3-
L A vilazepan-4-yl] acctate
“Y54
PR aw,
F.'
490 S | S-amino-2-(2.6-difluorophenyl)-N- | 0.000179
(j..\op. - E5-(44R, 3R j-4,5-dihydroxyazepan- 1 -
"‘N N y1)-1-methyl-1H-pyrazol-4-
NQ[ yDthiazole-4-carboxamide
MH F
o) N
54
HonT S
F
491 N’N’ NH 5-amino-N-f5-[4-amino-3- 0.000053
%N P (trideuteriomethoxy)azepan-1-yl}-1-
i o P methyl-pyrazol-4-yl]-2-(2-
OAKN\ fluorophenylthiazole-4-carboxamide
\
HaM ® E
492 o Nry 5-amino-N-{5-[4-amino-5~ 0.000035
Ly N 5 )(2 (trideuteriomethoxy)azepan-1-yl]-1-

methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide




WO 2013/045461 -97 . PCT/EP2012/068899
493 D}ED - S-amino-N-[5-[(58)-5-amino-3,3- 0.000002
i difluoro-azepan-1-yl]-1-
N
iy =Y (trideuteriomethylpyrazol-4-y1]-2-
/ Py y
. (2,6-difluorophenyljthiazole-4-
il N carboxamide
0
TR
494 p D S-amino-N-[5-[(5R)}-5-amino-3,3- 0.060006
}LD R
i difluoro-azepan-1-yl}-1-
NFN/ Né (trideuteriomethyl)pyrazol-4-y1]-2-
ke_ N, (2,6-difluorophenylithiazole-4-
N R carboxamide
-0
HQN ® F
493 e 5-amino-N-[5-(5-amino-3,3-difluoro- | 0.000003
\ S-methyl-azepan-1-yl)-1-methyl-
Jo™ F pyrazol-4-yl]-2-(2 6-
N\\INH i ) difluorophenyl)thiazole-4-
R carboxamide
o) i N\
HaT 3 Fi
496 Y S-amino~N-(5-((35,4R }-4- 0.000042
N'EL N (aminomethyl}-3-ethyl-4-
\LI methoxypiperidin-1-y1)-1-methyl-1H-
] | pyrazol-d-yh)-2-(2,6-
o difluorophenyl)thiazole-4-
7 \ carboxamide
|
HolN S)b
F
a1 4 A . 5-amino-N-[5-(5-amino-1-oxa-8- 0.000268
”\%‘NO;B azaspiro[3.6]decan-8-yl)-1-methyi-
N F pyrazol-4-yl}-2-(2,6-
OA\/@»__@ difluorophenylthiazole-4-
S carboxamide
498 i NH, 5-amino-N-[5-(5-amino-1-oxa-8- 0.000038
L/ 0 azaspiro[3.6]decan-8-yl)-1-methyl-

pyrazol-4-yl1}-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide




WO 2013/045461 08 - PCT/EP2012/068899
499 N N 5-amino-N-(5-((1R,5R,68)-6-amino- | 0.000888
W, N@A 8-oxa-3-azabicyclof3.2.1]octan-3-yD)-
\ 1-methyl-1H-pyrazol-4-yl)-2-(2,6-
o difluorophenyl)thiazole-4-
H;N}{\J - carboxamide
O
F
S A 5-amino-N-[$-[5-amino-4-hydroxy-4- | 0.000038
L{‘N\\)@\ {2-hydroxyethylyazepan-1-yi]-1-
Nt A o methyl-pyrazol-4-yl]-2-(2,6-
oA\f\ difluorophenyljthiazole-4-
_ b carboxamide
HoMN F
501 N'Nf Nt S-amino-N-[5-(5-amino-1-0xa-8- 0.000025
Q—N% azaspiro[3.6]decan-8-yl)-1-methyl-
" " pyrazol-4-yl]-2-(2,6-
5 N difluorophenyl)thiazole-4-
\ N ‘ xp
R carboxamide
Hh F
502 NH; 5-amino-N-[5-(5-amino-4-methoxy- | 0.00004
\ = 4-methyl-azepan-1-yl)-1-methyl-
e pyrazok-4-yli-2-(2.6-
“:’(NH difluorophenyl)thiazo le-4-
o g carboxamide
o
Hoh s /L_’/
F
503 e 5-amino-N-[5-(5-amino-4-methoxy- | 0.000047
v h 4-methyl-azepan-1-yl)-1-methyl-
N;\I pyrazol-4-yl}-2-(2,6-
A difluorophenyl)thiazole-4-
OJIN\ carboxamide
HaM S
F‘
504 | NH"’/ 5-amino-N-[5-(4-amino-5-mcthoxy- | 0.000055
N d cycloheptyl)-1-methyl-pyrazol-4-yl]-
L " 2-(2-fluorophenyl)thiazole-4-
’ A arb id:
. )\”/N\ carboxamide
S
505 | iz 5-amino-N-[5-(4-amino-5-methoxy- | 0.000197
o J cycloheptyl)-1-methyl-pyrazol-4-yl}-
!

2-(2-fluorophenyl)thiazolc-4-
carboxamide




WO 2013/045461 - 09 . PCT/EP2012/068899
506 | NHE/ S-amino-N-[5-(4-amino-3-methoxy- | 0.000392
N o cycloheptyl)-1-methyl-pyrazol-4-yl]-
» : 2-(2-fluorophenyl)thiazole-4-
" : carboxamide
Pise
HaNT S
507 | M 5-amino-N-{5-(4-amino-5-methoxy- | 0.000576
o o cycloheptyl)-1-methyl-pyrazol-4-vi]-
L4 2-(2-fluorophenyhithiazole-4-
1 . carboxamide
X
Han™ 8
508 \ OC\ Smamin{)mN.{S-(z’é- 0.000129
Ni*I N N diazaspiro[3.5nonan-6-yl)-1-methyl-
N pyrazol-4-yl]-2-(2,6-
5 w N difluorophenythiazolc-4- 5
- I S)—@ carboxamide ]
2 - i
509 - H\(O 5-amino-2-(2,6-difluorophenyl)-N- 0.000084 |
g 1 (1-methyl-5-((3aR,8aS)-3a-methyl-2- >
\ N(ja oxotetrahydro-2H-oxazolo[5,4- |
i d dlazepin-6(7H,8H,8aH)-y1)-1H- |
' U\NH - | pyrazol-4-yhthiazole-d-carboxamide
X
g
HoN /
510 N N, 5-amino-N-[5-(5-amino-1-oxa-8- 0.000095
Aﬁ\%—ﬁ% azaspiro[3.6]decan-8-yl)-1-methyl-
i « pyrazol-4-yl}-2-(2,6-
o N difluorophenylthiazole-4-
\ \f‘b carboxamide
. F
511 M,J\{ A, 5-amino-N-[5-[4-amino-5- 0.000556
’E\,?‘NO:(F {difluoromethyl)azepan-1-y1]-1-
' S methyl-pyrazol-4-yl}-2-(2,6~
o N difluorophenylthiazole-4-
XQ—D carboxamide
Mo £
512 N,,\;' NHs 5-amino-N-[5-[4-amino-5- 0.000636
W, NC)I\(; (difluoromethybhazepan-1-yi]-1-
\ - methyl-pyrazol-4-yl}-2-(2,6-

difluorophenylithiazole-4-
carboxamide




WO 2013/045461 - 100 - PCT/EP2012/06889Y
313 A Ny 5-amino-N-[5-[4-amino-5- 0.000058
VN:I (hydroxymethyhazepan-1-yl]-1-
" £ ou methyl-pyrazol-4-ylj-2-(2,6-
o N T\ diftuorophenyl)thiazole-4-
N X
AX\?@ carboxamide
LN F
514 ik 5-amino-N-[5-(4-amino-5-cthoxy- 0.000115
\ Q N azepan-1-yh)-1-methyl-pyrazol-4-yl]-
N,'\\‘I 2-(2,6-difluorophenylithiazole-4-
Age n carboxamide
30
HNT S
¢
515 Ak 5-amino-N-{5-{4-amino-5-ethoxy- 0.060035
\ Q O azepan-1-y[)-1-methyl-pyrazol-4-yl]-
Nij/\\ 2-(2,6-difluorophenylithiazole-4-
S ; carboxamide
oﬁN\
S
-
516 jitz ; 5-amino-N-(3-((8R,98)-8-amino-9- | 0.000019
\ @0 methoxy-S-azaspiro]2.6nonan-5-yi)-
N P-methyl-tH-pyrazol-4-yH-2-{2.6-
N\\)I\NH difluorophenyl)thiazole-4-
5 )IN N carboxamide
| »@
ol
¢
517 N 5-amino-N-(5-((8R,98)-9-amino-§- 0.000047
- methoxy-5S-azaspiro{2.6]nonan-5-yi)-
VoA 1-methyl-1H-pyrazol-4-y1)-2-(2,6-
N‘\\/\EE difluorophenythiazole-4-
e - carboxamide
-0
Hav™
F
518 B

Tl
el

¥
N F
X

|
NH .
N
OJI»@
HaNT B
F

(R}-5-amino-N-(5-(5-amino-3,3-
difluoro-5-methylazepan-1-yI)-1-
methyt-1H-pyrazob4-y1)-2-(2,6~
difluorophenylthiazoie-4-
carboxamide




WO 2013/045461 - 101 - PCT/EP2012/068899
519 hH: 5-amino-N-(5-(4-amino-5-fluoro-4- | ¢.000050
\ F methylazepan-1-yl)-1-methyl-1H-
NN pyrazol-4-yi)-2-(2,6~
N » difluorophenyl)thiazole-4-
R carboxamide
OJEN‘ \ /
HNT S
F
520 e 5-amino-N-(5-(8-amino-9-methoxy- | ©.0000040
\ © S~azaspiro[2.6nonan-5-yi)-1-methyl-
Ni\’IN 1H-pyrazol-4-y1)-2-(2,6-
NN difluorophenyl)thiazo fe-4-
O;IN F; carboxamide
t b
HanNT S
F
521 N2 / 5-amino-N-(5-(8-amino-9-methoxy- | 0.000016
\ © S-azaspiro]2.6|nonan-5-yi}-1-methyl-
ij:N 1H-pyrazol-4-y1)-2-(2,6-
NN difluorophenyhithiazole-4-
O;jEN Fi carboxamide
f b
B S
F
522 E 6\ S-amino-N-(3-(4-(aminomethyly-4- | 0.00006%8
N, fluoroazepan-1-yl)-1-methyl-1H-
N Y
N /Z A pyrazol-4-yD)-2-(2,6-
NH TN difluorophenybythiazole-4-
OY\ ) carboxamide
i X
' o F
523 ¥ d/\ 5-amino-N-(5-(4-(aminomethyl})-4- | 0.000035
N fluoroazepan-1-yi)-1-methyl-1H-
N P Y- 1-metiy
N\\__I " pyrazol-4-y1)-2-(2,6-
N diftuorophenyl)thiazole-4-
OY\?@ carboxamide
' o F
324 o 5-amino-N-(5-(4-(aminomethyl)-4- | 0.000103
| Nt methoxyazepan-1-yl)-1-methyl-1H-
N;“ e pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-
A carboxamide
N
Bs
HoNTT S
F




WO 2013/045461 - 102 - PCT/EP2012/068899

525 o 5-amino-N-(5-(4-(aminomethyl)-4- | 0.000039

| N methoxyazepan-1-yl)-1-methyl-1H-
P y Y
N\izl N pyrazol-4-yl)-2-(2,6-

difluorophenyhythiazole-4-

o= R carboxamide
N
bs
MM s
E
526 [ (S)-5-amino-N-(5-(5-amino-3,3- 0.600026

\ difluoro-5-methylazepan-1-yl}-1-

N N F methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-

ﬁ: % carboxamide
HaN

527 pz 5-amino-N-{5-(4-amino-5-
\ O _F (difluoromethoxy)azepan-1-yl)-1-
NN 2’ methyl-1H-pyrazoi-4-yl)-2-(2-
N\V\E[ N fluorophenythiazole-4-carboxamide
F.'
O;j:N C
| b
NS
528 e S-amino-N-{5-(4-amino-3-methoxy- |
\ (jﬁl\ 4-methylazepan-1-yl)-1-methyl-1H-
N azol-4-y1)-2-(2,6-
L pyr D=2

difluorophenylithiazole-4-

. N carboxamide
; Ay
HNT B C

529 NHz S-amino-N-(5-(4-amino-5-
\ O}_F (diffuoromethoxy)azepan-1-yl)-1-
NiJIN ¢ methyl-1H-pyrazol-4-yh)-2-(2-
S _ fluorophenyhthiazole-4-carboxamide
X
HaNT S

The present invention includes a composition (e.g., a pharmaceutical composition)
comprising a compound of Formula I, and/or solvates, hydrates and/or salts thereof, and a carrier
(a pharmaceutically acceptable carrier). The present invention also includes & composition {e.g.,
a pharmacecutical composition) comprising a compound of Formula I and/or solvates, hydrates
and/or salts thereof, and a carrier (a pharmaceutically acceptable carrier), further comprising a
second chemotherapeutic agent such as those described herein. The present compositions are

useful for inhibiting abnormal cell growth or treating a hyperproliferative disorder such as cancer
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in a mammal (e.g., human). For example, the present compounds and cornpositions are useful
for treating multiple myeloma, lymphoma, acute myeloid leukemia, prostate cancer, breast
cancer, hepatocellular carcinoma, pancreatic cancer, and/or colorectal cancer in a mammal (e.g.,
humany.

The present invention includes a method of inhibiting abnormal cell growth or treating a
hyperproliferative disorder such as cancer in a mammal (e.g., human) comprising administering
to said mammal a therapeutically effective amount of a compound of Formula I, and/or solvates,
hydrates and/or salts thereof, or a composition thereof, For example, the present invention
includes a method of treating multiple mycloma, lymphoma, acute myeloid leukemia, prostate
cancer, breast cancer, hepatocellular carcinoma, pancreatic cancer, and/or colorectal cancer in a
mammal (e.g., human), comprising administering to said mammal a therapeutically effective
amount of a compound of Formula 1, and/or solvates, hydrates and/or salts thereof) or a
composition thereof.

The present invention includes a method of inhibiting abnormal cell growth or treating a
hyperproliferative disorder such as cancer in a mammal (e.g., human) comprising administering
to said mammal a therapeutically effective amount of a compound of Formula 1, and/or solvates,
hydrates and/or salts thereof, or a composition thercof, in combination with a second
chemotherapeutic agent such as those described herein. For example, the present invention
includes a method of treating multiple myeloma, lymphoma, acute myeloid leukemia, prostate
cancer, breast cancer, hepatocellular carcinoma, pancreatic cancer, and/or colorectal cancer in a
matnmal {e.g., human}, comprising administering to said mammal a therapeutically effective
amount of a compound of Formula I, and/or solvates, hydrates and/or salts thereof, or a
composition thereof, in combination with a sccond chemotherapeutic agent such as those
described herein.

The present invention includes a method of treating tymphoma m a mammal (e.g.,
human) comprising administering to said mammal a therapeutically effective amount of a
compound of Formula I, and/or solvates, hydrates and/or salts thercof, or a composition thereof,
gither alone or in combination with a second chemotherapeutic agent such as an anti-B-cell
antibody therapeutic (e.g., Rituxan and/or Dacetuzumab), gemcitabine, corticosteroids (e.g.,
prednisoione and/or dexamethasone), chemotherapy cocktails (¢.g., CHOP (cyclophosphamide,
doxorubicin, vincristine, predntsolone) and/or ICE (isfosfamide, cytoxan, etoposide}), a
combination of biologics and chemotherapy (e.g., Rituxan-ICE, Dacetuzumab-Rituxan-ICE, R-
Gem, and/or D-R~Gem), an Akt inhibitor, a PI3K inhibitor (¢.g, GDC-0941 (Genentech) and/or
GDC-0980 (Genentech)), rapamyein, a rapamycin analog, mTOR inhibitor such as everolimus or

sirolimus, a MEK mhibitor (GDC-0973), and a Bel-2 inhibitor (ABT-263 or ABT-199),
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The present invention includes a method of treating multiple myeloma in a mammal (e.g.,
human) comprising administering to said mammal a therapeutically effective amount of a
compound of Formula I, and/or solvates, hydrates and/or salts thereof, or a composition thereof,
either alone or in combination with a second chemotherapeutic agent such as melphalan, “Imids”
{immuno-modulators, e.g., thalidomide, lenalidomide, and/or pomolidamide), corticosteroids
{e.g., dexamethasone and/or prednisolone), and bortezomib or other proteasome inhibitor,

The present invention includes a method of treating multiple myeloma, chronic
lymphocytic leukemia (CLL}, or acute myeloid leukemia (AML) in a mammal (c.g., human)
comprising administering to said mammal a therapeutically cffective amount of a compound of
Formula I, and/or solvates, hydrates and/or salts thereof, or a composition thereof, either alone or
in combination with a second chemotherapeutic agent such as cytarabine (araC), anthracyclines
(e.g., daunorubicin and/or idarubicin), anti-myeloid antibody therapeutics (e.g., SGN-33), anti-
myeloid antibody-drug conjugates (e.g., MYLOTARG®),

The present mvention mcludes a method of treating chronic lymphoeytic leukemia (CLL)
in a mammal (e.g., human) comprising administering to said mammal a therapeutically effective
amount of a compound of Formula I, and/or solvates, hydrates and/or salts thereof, or a
composition thereof, either alone or in combination with a second chemotherapeutic agent such
as fludarabine, cyclophosphamide, anti-B-cell antibody therapeutics (e.g., Rituxan
and/or Dacetuzumab).

The present mvention includes a method of treating chronic myeloid feukemia (CMLY in
a mammal {(e.g., human} comprising administering to said mammal a therapeutically effective
amount of a compound of Formula 1, and/or solvates, hydrates and/or salts thereof, or a
composition thereof, either alone or in combination with a second chemotherapeutic agent such
as a BCR-abl inhibitor (¢.g., imatinib, nilotinib, and/or dasatinib).

The present invention includes a method of treating myelodysplastic diseases (MDS) and
myeloproliferative disorders including polycythemia vera (PV), essential thrombocytosis (ET) or
myelofibrosis (MF), in a mammal (¢.g., human) comprising administering to said mammal a
therapeutically effective amount of a compound of Formula 1, and/or solvates, hydrates and/or
salts thereof, or a composition thereof, either alone or in combination,

The present invention includes a method of using the present compounds for in vitro, in
situ, and in vivo diagnosis or treatment of mammalian cells, organisms, or associated
pathological conditions.

Administration of the compounds of the present invention (hereinafier the “active
compound(s)”) can be effected by any method that enables delivery of the compounds to the site

of action. These methods include oral routes, intraduodenal routes, parenteral injection
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(including intravenous, subcutaneous, intramuscular, intravascular or infusion), topical,
inhalation and rectal administration,

The amount of the active compound administered will be dependent on the subject being
treated, the severity of the disorder or condition, the rate of administration, the disposition of the
compound and the discretion of the prescribing physician. However, an effective dosage is in
the range of about 0.001 to about 100 mg per kg body weight per day, preferably about 1 to
about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount to about
0.05 to 7 g/day, preferably about 0.05 to about 2.5 g/day. In some instances, dosage levels below
the lower limit of the aforesaid range may be more than adequate, while in other cases stiil larger
doses may be employed without causing any harmful side effect, provided that such larger doses
are first divided into several small doses for administration throughout the day.

The active compound may be applied as a sole therapy or in combination with one or
more chemotherapeutic agents, for example those described herein. Such conjoint treatment
may be achieved by way of the simultancous, sequential or separate dosing of the individual
components of treatment.

The pharmaceutical composition may, for example, be in a form suitable for oral
admimnistration as a tablet, capsule, pill, powder, sustained release formulations, solution,
suspension for parenteral injection as a sterile solution, suspension or emulsion for topical
administration as an omtment or cream or for rectal administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an active ingredient. In
addition, it may include other medicinal or pharmaceutical agents, carricrs, adjuvants, etc.

Exemplary parenteral administration forms include solutions or suspensions of Formula |
compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose
solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various
organic solvents. The pharmaceutical compositions may, if desired, contain additional
mgredients such as flavorings, binders, excipients and the like, Thus for oral administration,
tablets containing various excipients, such ag citric acid may be employed together with various
disintegrants such as starch, alginic acid and certain complex silicates and with binding agents
such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate,
sodium lauryl sulfate and talc are often useful for tabletting purposes. Solid compositions of a
similar type may also be employed in soft and hard filled gelatin capsules. Preferred materials,

therefore, include lactose or milk sugar and high molecular weight polyethylene glycols, When
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aqueous suspensions or elixirs are desired for oral administration the active compound therein
may be combined with various sweetening or flavoring agents, coloring matters or dyes and, if
desired, emulsifying agents or suspending agents, together with diluents such as water, ethanol,
propylene glycol, glyceri, or combinations thereof.

Methods of preparing various pharmaceutical compositions with a specific amount of
active compound are known, or will be apparent, to those skilled in this art. For examples, see
Remington’s Pharmaceutical Sciences, Mack Publishing Company, Ester, Pa., 15.sup.th Edition
(1975).

ADMINISTRATION OF FORMULA 1 COMPOUNDS

The Formula I compounds of the invention may be administered by any route appropriate
to the condition to be treated. Suitable routes include oral, parenteral (including subcutaneous,
intramuscular, intravenous, intraarterial, intradermal, intrathecal and epidural), transdermal,
rectal, nasal, topical (including buccal and sublingual), vaginal, intraperitoneal, intrapulmonary
and intranasal. For local immunosuppressive treatment, the compounds may be administered by
intralesional administration, including perfusing or otherwise contacting the graft with the
inhibitor before transpiantation. It will be appreciated that the preferred route may vary with for
exarnpic the condition of the recipient. Where the compound is administered orally, it may be
formulated as a pill, capsule, tablet, etc. with a pharmaceutically acceptable carrier or excipient.
Where the compound is administered parenterally, it may be formulated with a pharmaceutically
acceptable parenteral vehicle and in a unit dosage injectable form, as detailed below.

A dose to treat human patients may range from about 10 mg o about 1000 mg of
Formula I compound. A typical dose may be about 100 mg to about 300 mg of the compound.
A dose may be administered once a day (QID), twice per day (BID), or more frequently,
depending on the pharmacokinetic and pharmacodynamic properties, including absorption,
distribution, metabolism, and excretion of the particular compound. In addition, toxicity factors
may influence the dosage and administration regimen. When administered orally, the pill,
capsule, or tablet may be ingested daily or less frequently for a specified period of time. The

regimen may be repeated for a number of cycles of therapy.

METHODS OF TREATMENT WiTH FORMULA | COMPOUNDS

Compounds of the present invention are useful for treating hyperproliferative discases,
conditions and/or disorders including, but not limited to, those characterized by over expression
of Pim kinases, e.g. Pim-1, Pim-2 and Pim-3 kinases. Accordingly, another aspect of this
mmvention includes methods of treating or preventing diseases or conditions that can be treated or

prevented by mhibiting Pim kinase. In one embodiment, the method comprises administering to
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a mammal in need thereof a therapeutically effective amount of a compound of Formula 1, or a
stereoisomer, geometric isomer, tautomer, or pharmaceutically acceptable salt thereof, In one
embodiment, a human patient is treated with a compound of Formula I and a pharmaceutically
acceptable carrier, adjuvant, or vehicle, wherein said compound of Formula 1 is present in an
amount to detectably inhibit Pim kinase activity.

Cancers which can be treated according to the methods of this invention include, but are
not limited to, breast, ovary, cervix, prostate, testis, genitourinary tract, esophagus, larynx,
glioblastoma, neuroblastoma, stomach, skin, keratoacanthoma, lung, epidermoid carcinoma,
large cell carcinoma, non-small celi lung carcinoma (NSCLC), small cell carcinoma, lung
adenocarcinoma, bone, colon, adenoma, pancreas, adenocarcinoma, thyroid, follicular carcinoma,
undifferentiated carcinoma, papillary carcinoma, seminoma, melanoma, sarcoma, bladder
carcinoma, liver carcinoma and biliary passages, kidney carcinoma, myeloid disorders, lymphoid
disorders, hairy cells, buccal cavity and pharynx (oral), lip, tongue, mouth, pharynx, small
intesting. colon-rectum, large intestine, rectum, brain and central nervous system, Hodgkin’s and
leukemia.

Another aspect of this invention provides a compound of this invention for use in the
treatment of the diseases or conditions described herein in a mammal, for example, a human,
suffering from such disease or condition. Also provided is the use of a compound of this
mvention in the preparation of a medicament for the treatment of the diseases and conditions
described herein in a warm-blooded animal, such as a mammal, for cxample a human, suffering

from such disorder.

PHARMACEUTICAL FORMULATIONS

In order to use a Formula I compound for the therapeutic treatment (including
prophylactic treatment) of mammals including humans, it is normally formulated in accordance
with standard pharmaceutical practice as a pharmaceutical composition. According to this aspect
of the invention there is provided a pharmaceutical composition comprising a compound of this
invention in association with a pharmaceutically acceptable diluent or carrier,

A typical formulation is prepared by mixing a Formula 1 compound and a carrier, diluent
or excipient. Suitable carriers, diluents and excipients are well known to those skilled in the art
and include materials such as carbohydrates, waxes, water soluble and/or swellable polymers,
hydrophilic or hydrophobic materials, gelatin, oils, solvents, water and the like. The particular
carrier, diluent or excipient used will depend upon the means and purpose for which the
compound of the present invention is being applied. Solvents are generally selected based on

solvents recognized by persons skilled in the art as safe (GRAS) to be administered to a mammal.
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In general, safe solvents arc non-toxic aqueous solvents such as water and other non-toxic
solvents that are soluble or miscible in water. Suitable aqueous solvents include water, ethanol,
propylene glycol, polyethylene glycols (e.g., PEG 400, PEG 300), etc. and mixtures thereof. The
formulations may also include one or more buffers, stabilizing agents, surfactants, wetting agents,
lubricating agents, emulsifiers, suspending agents, preservatives, antioxidants, opaquing agents,
glidants, processing aids, colorants, sweeteners, perfuming agents, flavoring agents and other
known additives to provide an elegant presentation of the drug (i.c., a compound of the present
invention or pharmaceutical composition thereof) or aid in the manufacturing of the
pharmaceutical product (i.e., medicament).

The formulations may be prepared using conventional dissolution and mixing procedures.
For example, the bulk drug substance (i.e., compound of the present invention or stabilized form
of the Formula I compound (e.g., complex with a cyclodextrin derivative or other known
complexation agent) is dissolved in a suitable solvent in the presence of one or more of the
excipients described above. The compound of the present invention is typically formulated into
pharmaceutical dosage forms to provide an easily controllable dosage of the drug and to enable
patient compliance with the prescribed regimen.

The pharmaceutical composition (or formulation) for application may be packaged ina
variety of ways depending upon the method used for administering the drug, Generally, an
article for distribution includes a container having deposited therein the pharmaceutical
formulation in an appropriate form. Suitable containers are well known to those skilled in the art
and include materials such as bottles (plastic and glass), sachets, ampoules, plastic bags, metal
cylinders, and the like. The container may also include a tamper-proof assemblage to prevent
mdiscreet access to the contents of the package. In addition, the container has deposited thereon
a label that describes the contents of the container. The label may also include appropriate
warnings.

Pharmaceutical formulations of the compounds of the present invention may be prepared
for various routes and types of administration. For example, a compound of Formula [ having
the desired degree of purity may optionally be mixed with pharmaceutically acceptable diluents,
carriers, excipients or stabilizers (Remington’s Pharmaceutical Sciences (1980) 16" edition, Osol,
A. Ed.), in the form of a lyophilized formulation, milled powder, or an aqueous solution.
Formulation may be conducted by mixing at ambient temperature at the appropriate pH, and at
the desired degree of purity, with physiologically acceptable carriers, i.¢., carriers that are non-
toxic to recipients at the dosages and concentrations employed. The pH of the formulation
depends mainly on the particular use and the concentration of compound, but may range from

about 3 to about 8. Formulation in an acetate buffer at pH 3 is a suitabie embodiment.
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The compound of this invention for use herein is preferably sterile. In particular,
formulations to be used for in vivo administration must be sterile. Such sterilization is readily
accomplished by filtration through sterile filtration membranes.

The compound ordinarily can be stored as a solid composition, a lyophilized formulation
Or a8 an aqueous solution.

The pharmaceutical compositions of the invention comprising a Formula I compound
will be formulated, dosed and administered in a fashion, i.e., amounts, concentrations, schedules,
course, vehicles and route of administration, consistent with good medical practice. Factors for
consideration in this context include the particular disorder being treated, the particular mammal
being treated, the clinical condition of the individual patient, the cause of the disorder, the site of
delivery of the agent, the method of administration, the scheduling of administration, and other
factors known to medical practitioners. The “therapeutically effective amount” of the compound
to be administered will be governed by such considerations, and is the minimum amount
necessary to prevent, ameliorate, or treat the coagulation factor mediated disorder. Such amount
is preferably below the amount that is toxic to the host or renders the host significantly more
susceptible to bleeding.

As a gencral proposition, the mtial pharmaceutically effective amount of the Formula 1
compound administered parenteraily per dose will be in the range of about 0.01-100 mg/kg,
namely about 0.1 to 20 mg/kg of patient body weight per day, with the typical initial range of
compound used being 0.3 to 15 mg/kg/day.

Acceptable diluents, carriers, excipients and stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and include buffers such as phosphate, citrate and other
organic acids; antioxidants including ascorbic acid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium chloride,
benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight
{less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as
glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides and
other carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA;
sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium;
metal complexes (e.g., Zn-protein complexes); and/or non-ionic surfactants such as TWEENT™,
PLURONICS™ or polyethylene glycol (PEG). The active pharmaceutical ingredients may also
be entrapped in microcapsules prepared, for example, by coacervation techniques or by

interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and
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poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for
example, liposomes, albumin microspheres, microemulsions, nano-particles and nanocapsules)
or in macroemulsions. Such techniques are disclosed in Remington’s Pharmaceutical Sciences
16™ edition, Osol, A. Ed. (1980).

Sustained-release preparations of Formula I compounds may be prepared. Suitable
examples of sustained-release preparations include semipermeable matrices of solid hydrophebic
polymers containing a compound of Formula I, which matrices are in the form of shaped articles,
e.g., films, or microcapsules. Examples of sustained-release matrices include polyesters,
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinyl alcohol)), polylactides
(US 3773919), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glveslic acid copolymers such as the LUPRON
DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and
leuprolide acetate) and poly-D-(-)-3-hydroxybutyric acid.

The formulations include those suitable for the administration routes detailed herein. The
formulations may conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. Techniques and formulations generally are
found in Remington’s Pharmaceutical Sciences {Mack Publishing Co., Easton, PA). Such
methods include the step of bringing into association the active ingredient with the carrier which
constitutes one or more accessory ingredients. In general the formulations are prepared by
untformly and mtimately bringing into association the active ingredient with liquid carriers or
finely divided solid carriers or both, and then, if necessary, shaping the product.

Formulations of a compound of Formula 1 suitable for oral administration may be
prepared as discrete units such as pills, capsules, cachets or tablets each containing a
predetermined amount of a compound of Formula 1.

Compressed tablets may be prepared by compressing in a suitable machine the active
ingredient n a free-flowing form such as a powder or granules, optionally mixed with a binder,
lubricant, mert diluent, preservative, surface active or dispersing agent. Molded tablets may be
made by molding in a suitable machine a mixture of the powdered active ingredient moistened
with an inert liquid diluent. The tablets may optionally be coated or scored and optionally are
formulated so as to provide slow or controlled release of the active ingredient therefrom.

Tablets, troches, lozenges, aqueous or oil suspensions, dispersible powders or granules,
emulsions, hard ot soft capsules, e.g., gelatin capsules, syrups or elixirs may be prepared for oral
use. Formulations of compounds of Formula 1 intended for oral use may be prepared according
to any method known to the art for the manufacture of pharmaceutical compositions and such

compositions may contain one or more agents including sweetening agents, flavoring agenis,



10

15

]
fon]

25

30

35

WO 2013045461 S111 - PCT/EP2012/068899

coloring agents and preserving agents, in order to provide a palatable preparation. Tablets
containing the active ingredient in admixture with non-toxic pharmaceuticalty acceptable
excipient which are suitable for manufacture of tablets are acceptable. These excipients may be,
for cxample, inert diluents, such as calcium or sodium carbonate, lactose, calcium or sodium
phosphate; granulating and disintegrating agents, such as maize starch, or alginic acid; binding
agents, such as starch, gelatin or acacia; and lubricating agents, such as magnesium stearate,
stearic acid or talc, Tablets may be uncoated or may be coated by known techniques including
microencapsulation to delay disintegration and adsorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For example, & time delay material such
as glyceryl monostearate or glyceryl distearate alone or with a wax may be employed.

For treatment of the eye or other external tissues, e.g., mouth and skin, the formulations
are preferably applied as a topical ointment or cream containing the active ingredient(s) in an
amount of, for example, 0.075 to 20% w/w. When formulated in an ointment, the active
ingredients may be employed with either a paraffinic or a water-miscible ointment base.
Alternatively, the active ingredients may be formulated in a cream with an oil-in-water cream
base.

If desired, the aqueous phase of the cream base may include a polyhydric aleohol, Le., an
alcoho! having two or more hydroxyl groups such as propyicne giycol, butane 1,3-diol, mannitol,
sorbitol, glycerol and polyethylene glycol (including PEG 400) and mxtures therecof. The
fopical formuiations may desirably include a compound which enhances absorption or
penetration of the active ingredient through the skin or other affected areas. Examples of such
dermal penetration enhancers include dimethyl sulfoxide and related analogs.

The oily phase of the emulsions of this invention may be constituted from known
ingredients in a known manner. While the phase may comprise merely an emulsifier, it desirably
comprises a mixture of at least one emulsifier with a fat or oil, or with both a fat and an oil.
Preferably, a hydrophilic emulsifier is included together with a Hipophilic emulsifier which acts
as a stabilizer. It is also preferred to include both an oil and a fat. Together, the emulsifier(s)
with or without stabilizer(s) make up the so-called emulsifying wax, and the wax together with
the oil and fat make up the so-called emulsifying ointment base which forms the oily dispersed
phase of the cream formulations. Emulsifiers and emulision stabilizers suitable for use in the
formulation of the invention inclhide Tween® 60, Span® 80, cetostearyl alcohol, benzy! alcohol,
myristyl alcohol, glyceryl mono-stearate and sodium lauryl sulfate.

Aqueous suspensions of Formula I compounds contain the active materials in admixture
with excipients suitable for the manufacture of aqueous suspensions. Such excipients include a

suspending agent, such as sodium carboxymethylcellulose, croscarmellose, povidone,
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methylcellulose, hydroxypropyl methyicellulose, sodium alginate, polyvinylpyrrotidone, gum
tragacanth and gum acacia, and dispersing or wetting agents such as a naturally occurring
phosphatide (e.g., lecithin}, a condensation product of an alkylene oxide with a fatty acid (e.g,,
polyoxyethylene stearate), a condensation product of ethylene oxide with a long chain aliphatic
alcohol (e.g., heptadecaethyleneoxycetanol), a condensation product of ethylene oxide with a
partial ester derived from a fatty acid and a hexitol anhydride (e.g., polyoxyethylene sorbitan
monooleate). The aqueous suspension may also contain one or more preservatives such ag ethyl
or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents and
one or more sweetening agents, such as sucrose or saccharin.

The pharmaceutical compositions of compounds of Formula T may be in the form ofa
sterife injectable preparation, such as a sterile injectable aqueous or oleaginous suspension. This
suspension may be formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a non-toxic parcnterally
acceptable diluent or solvent, such as a solution in 1,3-butanediol or prepared as a lyophilized
powder. Among the acceptable vehicles and solvents that may be employed are water, Ringer’s
solution and isotonic sodium chloride solution. In addition, steriie fixed oiis may conveationally
be employed as a solvent or suspending medium. For this purpose any bland fixed oil may be
employed mncluding synthetic mono- or diglycerides. in addition, fatty acids such as oleic acid
may likewise be used in the preparation of injectables.

The amount of active ingredient that may be combined with the carrier material to
produce a single dosage form will vary depending upon the host treated and the particular mode
of administration. For example, a time-reiease formulation intended for oral administration to
humans may contain approximately 1 to 1000 mg of active material compounded with an
appropriate and convenient amount of carrier material which may vary from about 5 to about
95% of the total compositions (weight:weight). The pharmaceutical composition can be
prepared to provide easily measurable amounts for administration. For example, an aqucous
solution intended for intravenous infusion may contain from about 3 to 500 pug of the active
ingredient per milliliter of solution in order that infusion of a suitable volume at a rate of about
30 mi/hr can occur.

Formulations suitable for parenteral administration include aqueous and non-aqucous
sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes
which render the formulation isotonic with the blood of the intended recipient; and aqueous and

non-aqueous stertie suspensions which may include suspending agents and thickening agents.
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Formulations suitable for topical administration to the eye also include eye drops wherein
the active ingredient is dissolved or suspended in a suitable carrier, especially an agqueous solvent
for the active ingredient. The active ingredient is preferably present in such formulations in a
concentration of about 0.5 to 20% w/w, for example about 0.5 to 10% w/w, for example about
1.5% wiw.

Formulations suitable for topical administration in the mouth include lozenges
comprising the active ingredient in a flavored basis, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert basis such as gelatin and glycerin, or sucrose
and acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Formulations for rectal administration may be presented as a suppository with a suitable
base comprising for example cocoa butter or a salicylate.

Formulations suitable for infrapulmonary or nasal administration have a particle size for
example in the range of 0.1 to 500 microns (including particle sizes in a range between 0.1 and
500 microns in increments microns such as 0.3, 1, 30 microns, 35 microns, etc.), which is
administered by rapid mhalation through the nasal passage or by inhalation through the mouth so
as to reach the alveolar sacs. Suitable formulations mclude agueous or oily solutions of the
active ingredient. Formulations suitable for acrosol or dry powder administration may be
prepared according to conventional methods and may be delivered with other therapeutic agents
such as compounds heretofore used in the treatment or prophyiaxis disorders as described below.

Formulations suitable for vagial administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active ingredient
such carriers as are known in the art to be appropriate.

The formuiations may be packaged in unit-dose or multi-dose containers, for example
scaled ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition requiring
only the addition of the sterile liquid carrier, for example water, for injection immediatcly prior
to use. Extemporancous injection solutions and suspensions are prepared from sterile powders,
granules and tablets of the kind previously described. Preferred unit dosage formulations are
those containing a daily dose or unit daily sub-dose, as herein above recited, or an appropriate
fraction thereof, of the active ingredient.

The invention further provides veterinary compositions comprising at least one active
ingredient as above defined together with a veterinary carrier therefore. Veterinary carriers arc
materials useful for the purpose of administering the composition and may be solid, liquid or
gaseous materials which are otherwise inert or acceptable in the veterinary art and are
compatible with the active ingredient. These veterinary compositions may be administered

parenterally, orally or by any other desired route.
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COMBINATION THERAPY

The compounds of Formuia I may be employed alone or in combination with other
therapeutic agents for the treatment of & disease or disorder described herein, such as a
hyperproliferative disorder (e.g., cancer). In certain embodiments, a compound of Formuia I is
combined in a pharmaceutical combination formulation, or dosing regimen as combination
therapy, with a second compound that has anti-hyperproliferative properties or that is useful for
treating a hyperproliferative disorder (e.g., cancer). The second compound of the pharmaceutical
combination formulation or dosing regimen preferably has complementary activities fo the
compound of Formula I such that they do not adversely affect each other. Such compounds are
suitably present in combination in amounts that are effective for the purpose intended. Inone
embodiment, a composition of this invention comprises a compound of Formula I, 1n
combination with a chemotherapeutic agent such as described heremn.

The combination therapy may be administered as a simultancous or sequential regimen.
When administered sequentially, the combination may be administered in two or more
administrations. The combimed administration inclhudes coadministration, using separate
formulations or a single pharmaceutical formulation, and consecutive administration m either
order, wherein preferably there is a time period while both (or all) active agents simultancously
exert their bioiogical activities.

Suitable dosages for any of the above coadministered agents are those presently used and
may be lowered due to the combined action (synergy) of the newly identified agent and other
chemotherapeutic agents or treatments.

The combination therapy may provide “synergy” and prove “synergistic”, i.e., the effect
achieved when the active ingredients usced together is greater than the sum of the effects that
results from using the compounds separately. A synergistic effect may be attained when the
active ingredients are: (1) co-formulated and administered or delivered simultancously in a
combined, unit dosage formulation; (2) delivered by alternation or in parallel as separate
formulations; or {3) by some other regimen. When delivered in alternation therapy, a synergistic
effect may be attained when the compounds are administered or delivered sequentially, ¢.g., by
different injections in separate syringes, separate pills or capsules, or separate infusions. In
general, during alternation therapy, an effective dosage of each active ingredient is administered
sequentially, 1.e., serially, whereas in combination therapy, effective dosages of two or more
active ingredients are administered together.

In a particular embodiment of anti-cancer therapy, a compound of Formula [, or a
stereoisomer, geometric isomer, tautomer, solvate, metabolite, or pharmaceutically acceptable

salt or prodrug thereof, may be combined with other chemotherapeutic, hormonal or antibody
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agents such as those described herein, as well as combined with surgical therapy and
radiotherapy. Combination therapies according to the present invention thus comprise the
administration of at least one compound of Formula I, or a stereoisomer, geometric isomer,
tautomer, solvate, metabolite, or pharmaceutically acceptable salt or prodrug thercof, and the use
of at least one other cancer treatment method. The amounts of the compound(s) of Formula I
and the other pharmaceutically active chemotherapeutic agent(s) and the relative timings of

administration will be selected in order to achieve the desired combined therapeutic effect.

METABOLITES OF FORMULA T COMPOUNDS

Also falling within the scope of this invention are the in vive metabolic products of
Formula | described heremn. Such products may result for example from the oxidation, reduction,
hydrolysis, amidation, dearmidation, esterification, deesterification, enzymatic cleavage, and the
like, of the administered compound. Accordingly, the invention includes metabolites of
compounds of Formula I, includimg compounds produced by a process comprising contacting a
compound of this invention with a mammal for a period of time sufficient to yield a metabolic
product thereof.

Metabolite products typically are identified by preparing a radiolabelled (c.g., "“C or *H)
isotope of a compound of the invention, administering # parenterally in a detectable dose {e.g.,
greater than about 0.5 mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man,
allowing sufficient time for metabolism to occur (typically about 30 seconds to 30 hours) and
1solating its conversion products from the urine, blood or other biclogical samples. These
products are easily isolated since they are Jabeled (others are isolated by the use of antibodies
capable of binding epitopes surviving in the metabolite). The metabolite structures are
determined in conventional fashion, e.g., by MS, LC/MS or NMR analysis. In general, analysis
of metabolites is done in the same way as conventional drug metabolism studies well known to
those skilled in the art. The metabolite products, so long as they arc not otherwise found in vivo,

may be useful in diagnostic assays for therapeutic dosing of the compounds of the invention.

ARTICLES OF MANUFACTURE

In another embodiment of the invention, an article of manufacture, or “kit”, containing
materials useful for the treatment of the diseases and disorders described above is provided. The
kit comprises a container comprising a compound of Formula I. The kit may further comprise a
label or package insert, on or associated with the container. The term “package insert” is used to
refer to instructions customarily included in commercial packages of therapeutic products, that
contain mformation about the indications, usage, dosage, administration, contraindications

and/or warnings concerning the use of such therapeutic products. Suitable containers include,
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for example, bottles, vials, syringes, blister pack, etc. The contamer may be formed from a
variety of materials such as glass or plastic. The container may hold a compound of Formula [ or
1F or a formulation thereof which is effective for treating the condition and may have a sterile
access port (for example, the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needle). At least one active agent in the
composition is a compound of Formula I. The label or package insert indicates that the
composition is used for treating the condition of choice, such as cancer. In addition, the label or
package msert may indicate that the patient to be treated is one having a disorder such as a
hyperproliferative disorder, neurodegeneration, cardiac hypertrophy, pain, migraine or a
neurotraumatic disease or event. In one embodiment, the label or package inserts indicates that
the composition comprising a compound of Formula I can be used to treat a disorder resulting
from abnormal cell growth. The label or package insert may also indicate that the composition
can be used to treat other disorders. Alternatively, or additionally, the article of manufacture
may further comprise a second container comprising a pharmaceutically acceptable buffer, such
as bacteriostatic water for mjection (BWFI), phosphate-buffered saline, Ringer’s solution and
dextrose solution. It may further include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, needles, and syringes.

The kit may further comprise directions for the administration of the compound of
Formula [ and, if present, the second pharmaceutical formulation. For example, if the kit
comprises a first composition comprising a compound of Formula I, and a second
pharmaceutical formulation, the kit may further comprise directions for the simultaneous,
sequential or separate administration of the first and second pharmaceutical compositions to a
patient in need thereof.

In another embodiment, the kits are suitable for the delivery of solid oral forms ofa
compound of Formula I, such as tablets or capsules. Such a kit preferably includes a number of
unit dosages. Such kits can include a card having the dosages oriented in the order of their
intended use. An example of such a kit is a “blister pack™. Blister packs are well known in the
packaging industry and are widely used for packaging pharmaceutical unit dosage forms. If
desired, a memory aid can be provided, for example in the form of numbers, letters, or other
markings or with a calendar insert, designating the days in the treatment schedule in which the
dosages can be administered.

According to one embodiment, a kit may comprise (a) a first container with a compound
of Formula I contained therein; and optionally (b) a second container with a second
pharmaceutical formulation contained therein, wherein the second pharmaceutical formulation

comprises a second compound with anti-hyperproliferative activity, Alternatively, or



10

15

20

25

30

WO 2013/645461 117 - PCT/EP2012/068899

additionally, the kit may further comprise a third container comprising a pharmaceutically-
acceptable buffer, such as bacteriostatic water for injection (BWFT), phosphate-buffered saline,
Ringer’s solution and dextrose solution. It may further include other materials desirable from a
commercial and user standpoint, including other buffers, diluents, filters, needles, and syringes.
In certam other embodiments wherein the kit comprises a composition of Formula [ and a
second therapeutic agent, the kit may comprise a container for containing the separate
compositions such as a divided bottle or a divided foil packet, however, the separate
compositions may also be contained within a single, undivided container. Typically, the kit
comprises directions for the administration of the separate components. The kit form is
particularly advantageous when the separate components are preferably administered in different
dosage forms (e.g., oral and parenteral), are administered at different dosage intervals, or when

titration of the individual compenents of the combination is desired by the prescribing physician.

PREPARATION OF FORMULA I COMPOUNDS

Compounds of Formula I may be synthesized by synthetic routes that include processes
analogous to those well-known in the chemical arts, particularly in light of the description
contained herein, and those for other heterocycles described in: Comprehensive Heterocyclic
Chemuistey 1], Editors Katritzky and Rees, Elsevier, 1997, oo Volume 3; Licbigs Annalen der
Chemie, (9):1910-16, (1985); Helvetica Chimica Acta, 41:1052-60, {(1958); Arzneimittel-
Forschung, 40(12):1328-31, (1990), each of which are expressly incorporated by reference.
Starting materials are generally available from comimercial sources such as Aldrich Chemicals
(Milwaukee, WI) or are readily prepared using methods well known to those skilled in the art
{e.g., prepared by methods generally described in Louis F. Fieser and Mary Ficser, Reagents for
Organic Synthesis, v. 1-23, Wiley, N.Y. (1967-2006 ed.), or Beilsteins Handbuch der
organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including supplements (also available
via the Beilstein online database).

Synthetic chemistry transformations and protecting group methodologics (protection and
deprotection) useful in synthesizing Formula I compounds and necessary reagents and
intermediates are known in the art and mclude, for example, those described in R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); T. W. Greene and P. G M.
Wauts, Protective Groups in Organic Synthesis, 3 Ed., John Wiley and Sons (1999); and L.
Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995) and
subsequent editions therecof.

Compounds of Formula I may be prepared singly or as compound libraries comprising at

feast 2, for example 5 to 1,000 compounds, or 10 to 100 compounds. Libraries of compounds of
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Formula I may be prepared by a combinatorial “split and mix” approach or by multiple parallel
syntheses using either solution phase or solid phase chemistry, by procedures known to those
skilled in the art. Thus according to a further aspect of the invention there is provided a
compound hbrary comprising at least 2 compounds, or pharmaceutically acceptable salts thercof.

The General Procedures and Examples provide exemplary methods for preparing
Formula I compounds. Those skilled in the art will appreciate that other synthetic routes may be
used to synthesize the Formula T compounds. Although specific starting materials and reagents
are depicted and discussed in the Figures, General Procedures, and Examples, other starting
materials and reagents can be easily substituted to provide a variety of derivatives and/or
reaction conditions. In addition, many of the exemplary compounds prepared by the described
methods can be further modified in light of this disclosure using conventional chemistry well
known to those skilled in the art.

In preparing compounds of Formulas [, protection of remote functionality (e.g., primary
or secondary amine) of intermediates may be necessary. The need for such protection will vary
depending on the nature of the remote functionality and the conditions of the preparation
methods. Suitable amino-protecting groups include acetyl, trifluoroacetyl, t-butoxycarbonyl
{(BOC), benzyloxycarbonyl (CBz) and 9-fluorenylmethylencoxycarbonyl (Fmoc). The need for
such protection is readily determined by one skilled in the art. For a general description of
protecting groups and their use, see T. W. Greene, Protective Groups m Organic Synthesis, John

Wiley & Sens, New York, 1991,

METHODS OF SEPARATION

In the methods of preparing Formula I compounds, it may be advantageous to separate
reaction products from one another and/or from starting materials. The desired products of each
step or series of steps is separated and/or purified to the desired degree of homogeneity by the
techniques common in the art. Typically such separations involve multiphase extraction,
crystallization from a solvent or solvent mixture, distillation, sublimation, or chromatography,
Chromatography can involve any number of methods including, for example: reverse-phase and
normal phase; size exclusion; ion exchange; high, medium and low pressure liquid
chromatography methods and apparatus; small scale analytical; simulated moving bed (SMB)
and preparative thin or thick layer chromatography, as well as techniques of small scale thin
layer and flash chromatography.

Another class of separation methods involves treatment of a mixture with a reagent
selected to bind to or render otherwise separable a desired product, unreacted starting material,

reaction by produect, or the like. Such reagents include adsorbents or absorbents such as
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activated carbon, molecular sieves, ion exchange media, or the like. Alternatively, the reagents
can be acids in the case of a basic material, bases in the casc of an acidic material, binding
reagents such as antibodies, binding proteins, selective chelators such as crown ethers,
liquid/liquid ion extraction reagents (LIX), or the like. Selection of appropriate methods of
separation depends on the nature of the materials involved, such as, boiling point and molecular
weight in distillation and sublimation, presence or absence of polar functional groups in
chromatography, stability of materials in acidic and basic media in multiphase extraction, and the
like.

Diastercomeric mixtures can be scparated into their individual diastereomers on the basis
of their physical chemical differences by methods well known to those skilled in the art, such as
by chromatography and/or fractional crystallization. Enantiomers can be separated by
converting the enantiomeric mixture into a diastereomeric mixture by reaction with an
appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or Mogher’s
acid chloride), separating the diastercomers and converting {e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers. Also, some of the compounds of the
present invention may be atropisomers (e.g., substituted biaryls) and are considered as part of
this invention. Enantiomers can aiso be separated by use of a chiral HPLC column.,

A single stereoisomer, e.g., an enantiomer, substantially free of its stereoisomer may be
obtained by resolution of the racemic mixture using a method such as formation of diastereomers
using optically active resolving agents (Eliel, E. and Wilen, S. “Stereochemistry of Organic
Compounds,” John Wiley & Sons, Inc., New York, 1994; Lochmuliler, C. H., (19753 1.
Chromatogr., 113(3):283-302). Racemic mixtures of chiral compounds of the invention can be
separated and isolated by any suitable method, including: (1) formation of ionic, diastereomeric
salts with chiral compounds and separation by fractional crystallization or other methods, (2)
formation of diastereomeric compounds with chiral derivatizing reagents, separation of the
diastereomers, and conversion to the pure stereoisomers, and (3) separation of the substantially
pure or enriched stereoisomers directly under chiral conditions, such as on a chiral adsorbent by
HPLC or SFC (Superecritical Fluid Chromatography), see White and Burnett (2005) Jour. of
Chrom. A1074:175-185; and “Drug Stereochemistry, Analytical Methods and Pharmacology,”
(1993) Irving W. Wainer, Ed., Marcel Dekker, Inc., New York),

Under method (1), diastercomeric salts can be formed by reaction of enantiomerically
pure chiral bases such as brucine, quinine, ephedrine, strychnine, a-methyl-B-phenylethylamine
(amphetamine), and the like with asymmetric compounds bearing acidic functionality, such as
carboxylic acid and sulfonic acid. The diastercomeric salts may be induced to separate by

fractional crystallization or jonic chromatography. For separation of the optical isomers of
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amino compounds, addition of chiral carboxylic or sulfonic acids, such as camphorsulfonic acid,
tartaric acid, mandelic acid, or lactic acid can result in formation of the diastereomeric salts,
Alternatively, by method (2), the substrate to be resolved is reacted with one enantiomer
of a chiral compound to form a diastercomeric pair (E. and Wilen, S. “Stereochemistry of
Organic Compounds”, John Wiley & Sons, Inc., 1994, p. 322). Diastereomeric compounds can
be formed by reacting asymmetric compounds with enantiomerically pure chiral derivatizing
reagents, such as menthyl derivatives, followed by separation of the diastercomers and
hydrolysis to yield the pure or enriched enantiomer. A method of determining optical purity
involves making chiral esters, such as a menthyl ester, ¢.g., (-) menthyl chloroformate in the
presence of base, or Mosher ester, a~-methoxy-a~(trifluoromethyDphenyl acetate (Jacob II1. 1.
Org. Chem. (1982) 47:4165), of the racemic mixture, and analyzing the 'H NMR spectrum for
the presence of the two atropisomeric enantiomers or diastereomers. Stable diastercomers of
atropisomeric compounds can be separated and isolated by normal- and reverse-phase
chromatography following methods for separation of atropisomeric naphthyl-isoquinolines (WO
96/15111). By method (3), a racemic mixture of two enantiomers can be separated by
chromatography using a chiral stationary phase (“Chiral Liquid Chromatography” (1989) W. J.
Lough. Ed., Chapman and Hali, New York; Okamoto, J. Chromatogr., {(1990) 513:375-378).
Enriched or purified enantiomers can be distinguished by methods used to distinguish other

chiral molecules with asymmetric carbon atoms, such as optical rotation and circular dichroism.

GENERAL PREPARATIVE PROCEDURES

Figure 1 shows an exemplary synthesis of 4-aminopyrazole compounds 5. 4-Nitro-1H-
pyrazole 1 1s converted to 2 by treatment with a base in a suitable solvent or neat, followed by
the addition of an alkylation reagent such as dimethyl sulfate. Compound 2 may be converted to
5-chloro-4-nitro- 1H-pyrazole 3 by treatment with a base such as lithium hexamecthyldisilazide, or
nBulLi in a suitable solvent at an appropriate temperature, such as THF at -78°C. Compound 3
may be converted to compound 4 by direct SnAr, or transition metal catalyzed cross coupling
reactions, ¢.g. Suzuki, Sonogashira, Heck, Buchwald, Goldberg conditions under known
methods. 4-Aminopyrazole 5 may be synthesized from 4 by a suitable reduction method, such as
treatment with zine powder and ammonium formate in tetrahydrofiran, or hydrogenation with
H, and transitional metal catalysts such as palladium on carbon.

Figure 2 shows an exemplary synthesis of 4-carboxy-thiazoles 11 from hydroxamide
compounds 6. Reduction of 6 by a reducing reagent in a suitable solvent such as NayS;0; in
water gives 7, which may be converted to 8 by an acylating reagent in a suitable solvent with a

suitable base such as benzoyl chloride in dichloromethane with sodium bicarbonate. Compound
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8 may be converted to 9 by a sulfur containing reagent in a suitable reagent such as Lawesson’s
reagent in pyridine, and protected to 19 by a suitable Boc-protecting group. Ester hydrolysis of
18 using a suitable base and solvent, such as LiOH in methanol and water gives 11,

Figure 3 shows an exemplary synthesis of 2-substituted, 4-carboxy-5-aminothiazoles 11
by C-2 bromination of 12 ﬁ)ﬂowed by Suzuki reaction of 13. The Suzuki-type coupling reaction
is useful to attach a heterocycle or a heteroaryl by displacing a halide at the 2-position of the
thiazole, pyridyl, pyrazinyl, or pyrimidinyl ring in the synthesis of a Formula [ compound. For
example, 2-bromo (or chloro) thiazole 11 may be reacted with about 1.5 equivalents of a aryl,
heterocyclyl or heteroaryl boronic acid or ester reagent and an excess of aqueous sodium
carbonate in acctonitrile. A catalytic amount, or more, of a low valent palladium reagent, such
as bis(triphenylphosphine)palladium(Il) dichloride, is added. A variety of boronic acids or
boronic esters can be used. Boronic esters include pinacol csters (4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1). Also, a nitrogen of a heterocycle or heteroaryl may be protected, for
example as N-THP. In some cases potassium acetate is used in place of sodium carbonate to
adjust the pH of the aqueous layer. The reaction may be heated to about 140-150 "C under
pressure in a microwave reactor such as the Biotage Optimizer (Biotage, Inc.) for 10 to 30
minutes. The contents are extracted with ethyl acetate, or another organic solvent. After
cvaporation of the organic layer the Suzuki coupling product may be purified on silica or by
reverse phase HPLC.

A variety of palladium catalysts can be used during the Suzuki coupling step to form
exemplary Formula I compounds. Low valent, Pd(IT) and Pd(0) catalysts may be used in the
Suzuki coupling reaction, including PACI2(PPhs),, Pd(t-Bu)s, PACL dppf CHLCly, PA(PPhs)s,
Pd(Oac)/PPhs, CLPA[(Pets)h, PA(DIPHOS),, CLPA(Bipy), [PACHPh,PCH,PPhy) ]2, CLPA[P(o-
tol)s ], Pdo(dba)s/Plo-tol)s, Pda(dba)/P(furyl)s, CLPAIP(furyl)s]s, CLPA(PmePhy),, CLPA[P(4-F-
Ph)slz, CLPA[P(CsFs):]2, CLPA[P(2-COOH-Ph)(Ph), ]z, CLPA[P(4-COOH-Ph)Ph) ], and
encapsulated catalysts Pd EnCat™ 30, Pd EnCat™ TPP30, and Pd(INEnCat™ BINAP30 (US
2004/0254066).

Figure 4 shows an exemplary synthesis of 5-azepanyl-N-(pyrazol-4-yl)thiazole-
carboxamide compounds 17 made from coupling of 4-amino,5-azepanyl pyrazole compounds 14
and 2-bromo, 4-carboxy-5-aminothiazoles 11. Compounds 14 and 1T may be coupled using an
amide coupling reagent such as HATU, HBTU with a suitable solvent such as dichloromethane
or DMF, The coupled intermediate 15 may be then converted to compounds 17 by deprotection
using a suitable acid or base in a solvent such as HCI 1 dioxane and water or trifluoroacetic acid
in dichloromethane or K;COj5 in acetonitrile. Tn addition, when R” is a halogen group, eg

bromine, compounds 15 may be subjected to a Suzuki or Stille condition to yield compounds 16.
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Removal of protecting groups of compounds of formula 16 either under acidic or basic condition
with a suitable acid or base in a suttable solvent, such as HCI in dioxane and water or
trifluoroacetic acid in dichloromethane or K,COs in acetonitrile, may yield compounds 17.

Figure 5 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-yhpyridyl-carboxamide
compounds 21 made from coupling of 4-amino,5-azepanyl pyrazole compounds 14 and 2-bromo,
3-Boc-amino,6-carboxy-pyridyl compounds 18. Compounds 14 and 18 may be coupled using an
amide coupling reagent such as HATU, HBTU with a suitable solvent such as dichloromethane
or DMF. The coupled intermediate 19 may be subjected to a Suzuki or Stille condition to yield
compounds 20. Removal of protecting groups of compounds 28 either under acidic or basic
condition with a suitable acid or base in a suitable solvent, such as HCI in dioxanc and water or
trifiuoroacetic acid in dichlorometharne or K,COs in acetonitrile, may yield compounds 21.

Figure 6 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-yl)pyrazine-
carboxamide compounds 26 from coupling of 4-amino,5-diazepanyl pyrazole compounds 22 and
2-bromo,3-substituted, 6-carboxy-3-aminopyrazinyl compounds 23. Compounds 22 and 23 may
be coupled using an amide coupling reagent such as HATU, HBTU with a suitable solvent such
as dichloromethane or DMF. The coupled intermediate 24 may be subjected to a Suzuki or Stille
condition to yicld compounds 25 Removal of protecting groups of compounds 25 either under
acidic or basic condition with a surable acid or base in a suitable solvent, such as HCl in dioxane
and water or trifluoroacetic acid in dichloromethane or K,CO; in acetonitrile, may yicld
compounds 26.

Figure 7 shows an exemplary synthesis of 5-azido-(4-nitro-1H-pyrazol-5-yl)azepane 32
from 2,3,6,7-tetrahydro-1H-azepine 27. Compounds 27 may be converted to compounds 28 by
treatment with m-CPBA or similar methods described in the literature. Compounds 29 may be
synthesized from compounds 28 by opening of the epoxide with sodum azide according to
literature methods. Removal of the R protecting group of compounds 29 may be effected by
suitable acidic or basic or hydrogenation condition or other known literature methods.
Compounds 38 may be reacted with compounds 3 by heating with potassium fluoride in a
suitable solvent such as dimethylsulfoxide to give compounds 31. Compounds 31 may be G-
alkylated using sodium hydride and iodomethane or by other methylation methods described in
the literature to give S-azido-(4-nitro-1H-pyrazol-5-ylazepane compounds 32. Compounds 31
may be converted to 32 by nucleophilic fluorination reagent such as DAST. Compounds 31 may
be converted to 32 by oxidation to the ketone followed by nucleophilic addition with
organometaliic reagents such as lithium or Grignard reagents or followed by nucleophilic

fluorination reagent such as DAST.
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Figure 8 shows an exemplary synthesis of 5-Boc-amino-(4-nitro-1H-pyrazol-5-
yDazepane 39 from 6,7-dihydro-1H-azepin-3(2H)-one 33. Compounds 33 may be converted to
5-azido-azepan-3-one 34 by heating with TMS-azide and Amberlite IRA 900F resin in a suitable
solvent such as acetonitrile. Reduetion of the ketone of 34 using sodium borohydride in THF
and water or by methods described in the literature gives 5-azido-azepan-3-ol 35. Removal of the
R protecting group of 35 may be cffected by acidic or basic or hydrogenation condition or by
literature methods. The resulting amine may be converted to 5-azido-1-(4-nitro-1H-pyrazol-5-
ylazepan-3-01 36 by heating with 5-chloro-4-nitro-1H-pyrazole 3 with potassium fluoride in a
solvent such as dimethylsulfoxide. Compounds 36 may be converted to 5-(N-Boc)-1-(1-methyl-
4-nitro-1H-pyrazol-5-yhazepan-3-01 37 using Staudinger azide reduction of heating with
triphenylphosphine in THF and water followed by protection of the resulting amine with a
suitable protecting group such as a Boc-protecting group using the methods described or those
described in the literature. Oxidation of' 37 by a method such as treatment with the Dess-Martin
reagent or as described in the literature gives tert-butyl 1-(4-nitro-1H-pyrazol-5-yl)-6-0x0azepan-
4-ylcarbamate 38. Compounds 38 may be converted to 39 by treatment with deoxo-Fluor® in a
suitable solvent such as dichloromethane or by methods described in the literature. Compounds
38 may be converted to 39 by treatment with organometallic reagent such hithium or Grignard
reagent or by methods described in the hrerarure.

Figure 9 shows an exemplary synthesis of 5-(4-azido--fluorocycloheptyl)-4-nitro-1H-
pyrazole 45 from 4-nitro-1H-pyrazole 2. Treatment of 4-nitro-1H-pyrazole 2 with (Z)-
cyclohept-4-enone 40 and a base such as lithium hexamethyldisilazide at an appropriate
temperature in a suitable solvent such as THF or by methods described in the literature yields 1-
{4-nitro-1H-pyrazol-5-yhcyclohept-4-enol 41. Treatment of 41 with deoxo-Fluor® in a suitable
solvent such as DCM or methods described in the literature yields 5-(1-fluorocyclohept-4-enyl)-
4-nitro-1H-pyrazole 42. Epoxidation of 42 with m-CPBA or by similar procedures reported in
the literature yields 5-(4-fluoro-8-oxabicyclo[5.1.0Joctan-4-yD)-4-nitro- 1 H-pyrazole 43. Opening
of the epoxide of 43 with sodium azide according to literature methods, such as sodium azide,
gives 2-azido-5-fluoro-5-(4-nitro-1H-pyrazol-5-ylycycloheptanol 44, O-Alkylation of 44 using
sodium hydride and iodomethane, or by other methylation methods described in the lterature,
gives 45 where R” is O-alkkyl and R® is H. Compounds 44 may be converted to 45 where R” and
R’ are F by nucleophilic fluorination with a reagent such as DAST. Compounds 44 may be
converted to 45 where R” (R”) is alkyl and R? is F by being oxidized into ketone followed by
nucleophilic addition with organometallic reagents such as lithium or Grignard reagents or

followed by nucleophilic fluorination with a reagent such as DAST.
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Figure 10 shows an exemplary synthesis of 3-fluoro-1-(4-nitro- 1H-pyrazol-5-ylazepan-
4-amine 52 from 5-chloro-4-nitro-1H-pyrazole 3. Heating 3 with piperidin-4-one hydrochloride
hydrate and potassium fluoride in a suitable solvent such as dimethylsuifoxide or using methods
described in the literature gives 1-(4-nitro-1H-pyrazol-5-yl)piperidin-4-one 46. Heating 46 with
trimethylsilyl chloride and triethylamine in a suitable solvent such as DMF or using methods
described in the Literature gives 1-(4-nitro-1H-pyrazol-5-y])-4-(irimethyisilyloxy)-1,2,3,6-
tetrahydropyridine 47. Fluorination of 47 using SelectFluor® in acetonitrile at a suitable
temperature or using methods described in the literature gives 3-fluoro-1-{(4-nitro-1H-pyrazol-5-
yhpiperidin-4-one 48. Ring expansion of 48 to ethyl 6-fluero-1-(4-nitro-1H-pyrazol-5-y-5-
oxoazepane-4-carboxylate 49 may be achieved using ethyl diazoacetate and boron trifluoride
diethyl etherate in a suitable soivent such as dichloromethane at suitable temperatures or using
methods described in the literature. Decarboxylation of 49 by heating with hydrochloric acid at a
suitable temperature or by methods described in the literature to give 3-fluoro-1-{4-nitro-1H-
pyrazol-5-yhazepan-4-one 50. Reductive amination of 56 by methods described in the literature
gives 3-fluoro-1-(4-nitro-1H-pyrazol-5-yl)azepan-4-amine 51. The amine of 51 can be protected
with a suitable protecting group such as trifluoroacetamide using trifluoroacetic anhydride with
ditsopropylethylamine in a suitable solvent such as dichloromethane, or using other methods

described in the literature, to give amine-protected 52.

EXAMPLES
Example I 5-chloro-1-methyl-4-nitro-1H-pyrazole

To a 500 mL round bottom flask containing 4-nitro-/-H-pyrazoie (5g, 44.2 mmol) was
added sodium hydroxide (1M, 200 mL) and dimethy!l sulfate (31 ml., 330 mmol). The mixture
was stirred at room temperature for 72 h and the mixture was extracted with CHCL (2 x 150
mL). The organic layer was separated and the solvent was distilled off to yield I-methyl-4-niiro-
1H-pyrazole as a white solid (4.30 g, 76%).

Following WO 2007/99326, to a 500 mL 3-neck-round bottom flask was added 1-methyl-
4-nitro-1H-pyrazole (4.30 g, 33.8 mmol) and THF (12 mL). The mixture was cooled to ~78 °C
and lithium hexamethyldisilazide in THF (1M, 88.4 mL, 90 mmol) was added dropwise via an
addition funnel over 20 min. The brown mixture was stirred for 30 min and warmed to -45 °C
over 30 min. The mixture was cooled back down to ~78 °C and hexachloroethane (10.5 g, 44.2
mmol} dissolved in THF (20 mL) was added via an addition funnel over 15 min, The mixture

was stirred for 2.5 h, warmed from -78 °C to -40 °C and the reaction was monttored by LCMS,
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Upon completion of the reaction, the rcaction was quenched with a solution of saturated NH4Cl

(150 ml.), and ethyl acetate (100 mL) was added. The organic layer was separated and the

aqueous layer was exiracted with ethyl acetate (100 mL). The combined organic layer was

washed with water (150 mL), dried over Na,;SO4 and the organic solvent was distilled off. The
5 crude product was purified via flash chromatography (CH,Cly/ 7% MeOH) to yield 5-chloro-1-

methyi-4-nitro- 1H-pyrazole as a white solid (1.40 g, 20%). 'H NMR (400 MHz, CDCls) 3 8.13

(s, 1H), 3.92 (s, 3H); ESIMS m/z = 162.0 (M+1)

Example 2 fert-butyl 1-(4-amino- | -methyl- 1 H-pyrazol-5-ylazepan-4-ylcarbamate.
NHBoc

N
N

10 To a 10 mL microwave vial was added 5-chioro-1-methyl-4-nitro-1H-pyrazole from

N[ER

Example 1 (150 mg, 0.93 mmol), tert-butyl azepan-4-yicarbamate (220 mg. 1.82 mmol). Ethanol
(4 mL) and diisopropylethylamine (1.00 mL, 8.00 mmo!} were added and the mixture was
irradiated with a microwave for 60 min at 130 °C. The mixture was cooled, concentrated and
purified via flash chromatography, heptanc/ethyl acetate 20% to 80% o afford yellow 01l (306
15 mg, 97%).
To a 50 mL round bottom flask was added the nitro compound (306 mg, 0.90 mmeol), iron
{202 mg, 3.61 mmol}, ammonium chioride (241 mg, 4.5 mmol}, cthanol (10 mi.) and water (1.5
ml). The mixture was stirred for 1 h at 60 °C and the reaction was monitored by LCMS. Upon
completion of the reaction, the mixture was filtered through a pad of Celite and was washed with
20 ethyl acetate (30 mL) and a 10% aqueous solution of KsPO4 (30 mL). The organic layer was
washed with water (30 ml), dried over Na,SOs and the organic solvent was distilled off to vield
tert-butyl 1-(4-amino-1-methyl- 1H-pyrazol-5-yl)azepan-4-ylcarbamate as a brown o1l with a
purity of >98% (264 mg, 95%). ESIMS m/z = 310.1 (M+1).
Example 3 tert-butyl 1-(1-methyl-4-amino-1H-pyrazol-5-ylipiperidin-4-ylcarbamate.

NHBoc
WA
LI
25 NH5
Followmng the procedures as described in Example 2 and starting with ferz-butyl
piperidin-4-ylcarbamate, tert-butyl 1-(1-methyl-4~amino-1H-pyrazol-5-yl)piperidin-4-
ylcarbamate was obtained as a brown oil (173 mg, 70%) over two steps, ESIMS m/z = 296.1
(M-+1).
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Example4  (S)-tert-butyl 1-(1-methyl-4-amino-1H-pyrazoi-5-yl)piperidin-3-

ylcarbamate.

NH»

Following the procedures as deseribed in Example 2 and starting with £S)-fert-butyl
piperidin-3-ylcarbamate, (S)-fert-butyl 1-(1-methyl-4-amino-1H-pyrazel-5-yDpiperidin-3-
yicarbamate was obtained as a brown oil (206 mg, 75%) over two steps. ESIMS m/z = 256.1
(M+1).

Example 4a  I-(1-Methyl-4-nitro-1H-pyrazol-5-yl)-3-(trifluoromethytpiperidine

NO,

Following the procedure for Intermediate 22 starting from 5-chloro-1-methyl-4-nitro-1 H-
pyrazole and 3-(trifluoromethybpiperidine gave 107 as a yellow o1l (499 mg, 97%). '"H NMR
{400 MHz, CDCL) 8 8.03 (5. 1HD, 3.77 (&  3H), 241322 {m, 1HY 331318 (m_ 2HY, 3.07.7 67
(m, 1H), 2.54-2.40 (m, [H), 2.13-2.06 (m, 1H), 1.97-1.90 (m, 1H), 1.80-1.60 (m, 2H).

Example 5 (S)-tert-butyl 1-(4-amino-1-methyl-1H-pyrazol-S-yDpyrrolidin-3-

yicarbamate

Following the procedures as described in Example 2 and starting with (5)-tert-butyl
pyrrolidin-3-ylcarbamate, (5)-fert-butyl 1-(4-amino-1t-methyl-1H-pyrazol-5-yhpyrrolidin-3-
ylcarbamate was obtained as a brown o1l (162 mg, 62%) over two steps. ESIMS m/z = 282.1
(M+1).

Example 6  fert-butyl 4-((4-amino-1-methyl-1H-pyrazol-5-yloxy)methyDpiperidine-1-

carboxylate

N
N J
NH,

To a 50 mL round bottom flask was added 5-chloro-I-methyl-4-nitro-1H-pyrazole from
Example 1 (100 mg, 0.60 mmol), fert-butyl 4-Chydroxymethyl)piperidine-1-carboxylate (200 mg,



10

LA

20

25

WO 2013/045461 _127 - PCT/EP2012/068899

0.93 mmol) and DMF (10 mL). NaH (37 mg, 1.55 mmol) was added slowly and the mixture was
stirred for 1 h. The mixture concentrated and purified via flash chromatography, heptane/ethyl
acetate 20% to 80% to afford an oil (150 mg, 70%).

To a 30 mL round bottomn flask was added the nitro compound (150 mg, 0.44 mmol), ron
(173 mg, 3.10 mmol), ammonium chloride (199 mg, 3.71 mmol), ethanol (10 mL) and water (1.5
mL). The mixture was stirred for 1 h at 60 °C and the reaction was monitored by LCMS. Upon
completion of the reaction, the mixture was filtered through a pad of Celite and was washed with
cthyl acetate (30 mL) and a 10% aqueous solution of KsPOs (30 mL). The organic layer was
washed with water (30 mL), dried over Na,SQO4 and the organic solvent was distilled off to yield
tert-butyl 4-((4-amino-1-methyl-1H-pyrazol-5-yloxy)methyl)piperidine- 1-carboxylate as a
brown oil with a purity of >98% (135 mg, 99%). ESIMS my/z = 311.1 (M+1).

Example 7 (R)-tert-butyl 1-(1-methyl-4-amino-1H-pyrazol-5-yDpiperidin-3-

ylcarbamate

Following the procedures as desenbed in Example 2 and sturting with (R)-fork-buiyt
piperidin-3-ylcarbamate, (R)-tert-butyl 1-(1-methyl-4-amino-1H-pyrazol-5-yhpiperidin-3-
ylcarbamate was obtained as a brown oil (187 mg, 68%) over two steps. ESIMS m/z = 296.1
(M+1).

Example 8  fert-butyl 4-(4-amino-1-methyl-1H-pyrazol-5-yloxy)piperidine-1-

carboxylate
Boc
N
\ Q
N O
N\ /
NH,

Following the procedures as described in Example 6 and starting with feri-butyl 4-
hydroxypiperidine-1-carboxylate, tert-butyl 4-(4-amino-1-methyl-1H-pyrazol-5-
yloxy)piperidine- 1 -carboxylate was obtained as a brown oil (102 mg, 50%} over two steps.
ESIMS m/z = 297.1 (M+1)

Example 9  (R)-fert-butyl I -(4-amino-1-methyl-1H-pyrazol-3-yl)pyrrolidin-3-

ylcarbamate
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}\] ,\Q‘“NHBOC
NH,

Following the procedures as described in Example 2 and starting with (R)-ter-butyl
pyrrolidin-3-ylcarbamate, (R)-tert-butyl 1-(4-amino-1-methyl-1H-pyrazol-3-vl)pyrrolidin-3-
ylcarbamate was obtained as a brown o1l (159 mg, 61%) over two steps. ESIMS m/z = 282.1
(M+1).

Example 10 fert-butyl 4-((4-amino-1-methyl-1H-pyrazol-5-ylamino)methyl)piperidine-

i-carboxylate

//C/NBOC
\

N NH
N\\I
NH,

Following the procedures as described in Example 2 and starting with fers-butyl 4-
(aminomethyl)piperidine-1-carboxylate, fers-butyl 4-((4-amino-1-methyl-1H-pyrazol-53-
ylamino)methylpiperidine-1-carboxylate was obtained as a brown oil (124 mg, 43%) over two
steps, ESIME mz = 3101 (31

Example 11 (S)-tert-butyl (1-(4-amino-1-methyl- [H-pyrazol-5-yl)pyrrolidin-3-
ylymethylcarbamate

{
N’\NJ( D-E\N HBoc

NH,

Following the procedures as described in Example 2 and starting with (R)-tert-butyl
pyrrolidin-3-ylmethylcarbamate, (S)-fert-butyl {1-(4-amino-1-methyl-1H-pyrazol-5-
yDpyrrolidin-3-yhmethylcarbamate was obtained as a brown oil (230 mg, 84%) over two steps.
ESIMS m/z = 296.1 (M+1)

Example 12 (R)-tert-butyl (1-(4-amino-1-methyl-1H-pyrazol-5-yDpyrrolidin-3-
yhymethylcarbamate

N&D””\NHBOC

NH,
Following the procedures as described in Example 2 and starting with (5)-fert-butyl
pyrrolidin-3-ylmethylcarbamate, (R)-tert-butyl (1-(4-amino-1-methyl-1H-pyrazol-5-
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yhpyrrolidin-3-ylymethylcarbamate was obtained as a brown oil (200 mg, 73%) over two steps.
ESIMS mv/z = 296.1 (M+1),
Example 13 tert-butyl (1-(4-amino-1H-pyrazol-5-yDpiperidin-4-yl)methylcarbamate

NHBoc
NN
NI
Nk
5 Following the procedures as described in Example 2 and starting with fert-butyl

piperidin-4-ylmethylcarbamate, tert-butyl (1-(4-amino-1H-pyrazol-3-yl)piperidin-4-
yDmethylcarbamate was obtained as a brown o0il (270 mg, 98%) over two steps. ESIMS nyz =
310.1 (M+1).
Example 14 (S)-tert-buty! (1-(4-amino- 1 -methyl-1H-pyrazol-5-ypiperidin-3-
10 ylymethylcarbamate
e
,N N\/"’r
N J l
NHBoc
N
Following the procedurces as described in Example 2 and starting with (Rj-rert-butyl
piperidin-3-ylmethylcarbamate, (S)-tert-butyl (1-(4-amino-1-methyl- 1 H-pyrazol-5-yl)piperidin-
3-ylmethylearbamate was obtained as a brown oil (270 myg, 98%) over two steps. ESTMS miz =
15 310.1 (M+1).
Example 15 (R)-fert-butyl (1-(4-amino-1-methyl-iH-pyrazol-5-yl}piperidin-3-
ylymethylcarbamate

o NHBoe
Hs

Foliowing the procedures as described in Example 2 and starting with (Sj-ferr-butyl
20 piperidin-3-ylmethylcarbamate, (R)-fers-butyl (1-{(4-amino-1-methyl-1H-pyrazol-5-yDpiperidin-
3-ylymethylcarbamate was obtained as a brown oil (268 mg, 98%) over two steps. ESIMS m/z =
310.1 (M+1)
Example 16 (R)-benzyl 1-(4-amino-1-methyl-1H-pyrazol-5-ylyazepan-4-ylcarbamate

NHCbz
N/\J(

NH,
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Following the procedures as described in Example 2 and starting with (R}-benzyl azepan-
4-ylcarbamate, (R)-benzyl 1-(4-amino-1-methyl-1H-pyrazol-5-yl)azepan-4-ylcarbamate was
obiained as a brown oil (191 mg, 60%) over two steps. ESIMS m/z = 3441 (M+1).

Example 17 (S)-benzyl 1-(4-amino-1-methyl-1H-pyrazol-5-yl)azepan-4-ylcarbamate

\ Q.n\NHCbz
N N
N
X
3 NH;

Following the procedures as described in Example 2 and starting with (S)-benzyl azepan-
4-ylcarbamate, (S)-benzyl 1-(4-amino--methyl-1H-pyrazol-5-yhazepan-4-ylcarbamate was
obtained as a brown o1l (220 mg, 63%) over two steps. ESIMS m/z = 344.1 (M+1).

Example 18 rert-butyl 3-(4-amino-1-methyl-1H-pyrazoi-5-y1)-3-

10 azabicyclo[3.1.0]hexan-6-ylcarbamate
NHBoc

\ N

X

XN,

Following the procedures as described in Example 2 and starting ters-butyl 3-
azabicyclo[3.1.0Thexan-6-ylcarbamate, rers-butyl 3-(4-amino-F-methyl- 1H-pyrazol-5-yD)-3-
azabicyclo{3.1.0]hexan-6-ylcarbamate was obtained as a brown oil (130 mg, 48%) over two

15 steps. ESIMS m/z = 294.1 (M+1).
Example 19 ethyl 2-amimno-2-cyanoacetate

L

o)
N,

I
N

0

To a stirred solution of (E)-cthyl 2-cyano-2-(hydroxyiminojacetate (20g, 0.14 mol) in
water (250 mL) was added a saturated solution of NaHCO; in water (160 mL), followed by the
20 addition of Na;S,04 (60 g, 0.423 mol). The reaction mixture was warmed up to 35 “C and
stired for additional 2 hr. It was then saturated with NaCl (150 g) and extracted with DCM (3 x
350 mL). Combined organic layers were washed with brine, dried over Na,SOy, filtered and

concentrated in vacuo to give ethyl 2-amino-2-cyanoacetate as a red oil (7.8 g, 43%) that was
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used at the next step without additional purification. "H-NMR (CDCls, 500 MHz) & (ppm): 4.45
(s, 1H), 4.34 (q, /= 7.0 Hz, 2H), 1.36 (t,J = 7.0 Hz, 3H); MS (ESI) nvz: 129 [M+H].
Example 20 ethyl 2-benzamido-2-cyanoacetate

O
5 To a stirred sohution of compound ethyl 2-amino-2-cyanoacetate (0.64 g, 5 mmol) in
DCM (15 mL) was added a saturate solution of NaHCO; in water (15 mL). With vigorously
stirring, benzoyl chloride (0.84 g, 6 mmol) was added. The reaction mixture was stirred at
ambient temperature for additional 30 min at which time it was extracted with DCM (3 x 15 mL).
Combined organic layers were washed with brine (20 mL) and dried over Na,SQy, filtered,

10 concentrated in vacuo. Resulted residue was purified by silica gel column chromatography (5:1
PE/EtOAC) to afford ethyl 2-benzamido-2-cyanoacetate (0.25 g, 22%) as white solid: "H-NMR
(CDCls, 500 MHz) 4 (ppm): 7.83-7.85 (m, 2H), 7.59 (t, /= 7.5 Hz, iH), 7.49 (t, /= 7.5 Hz, 2H),
7.02 (d,J=7.0Hz, 1H), 5.72(d, J= 7.5 Hz, 1H), 4.40 {q, /= 7.5 Hz, 2H), 1.39 (t, /= 7.0 Hz,

3H); MS (ESITy m/z: 233 [M+H'].
15 Example 21 ethyl 5-amino-2-phenylthiazole-4-carboxylate

L‘C)

"0

HNT TS '

To a stirred solution of compound ethyl 2-benzamido-2-cvanoacetate (0.46 g, 2 mmol) in
pyridine (20 mL) was added Lawesson’s rcagent (0.81 g, 2 mmol). The reaction mixture was
heated at reflux for 15 hr. It was then concentrated and diluted with EtOAc (40 mL). The diluted

20 mixture was washed with water (3 x 20 mL), brine (10 ml.), dried over Na,SOy, filtered, and
concentrated in vacuo. The residue was purified by silica gel column chromatography (10:1
PE/EtOAc) to afford ethyi 5-amino-2-phenylthiazole-4-carboxyiate (0.2 g, 409) as yeilow solid:
"H-NMR (CDCL, 500 MHz) 6 (ppm): 7.80 (d, /= 6.5 Hz, 1H), 7.36-7.41 (m, 3H), 4.43 (q, /=
7.0 Hz, 2H), 1.44 (t, J= 7.0 Hz, 3H); MS (ESI) m/z: 249 [M+H"].

25 Example 22 ethyl 5-(tert-butoxycarbonylamino)-2-phenylthiazole-4-carboxylate
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.

N
-0
HNT S

o O

To a solution of compound ethyl 5-amino-2-phenylthiazole-4-carboxylate (248 mg, |
mmol) in CH:CN (10 mL) was added DMAP (6 mg, 0.05 mmol) foilowed by (Boc),0 (262 mg,
1.2 mmol). The reaction mixture was maintained at ambient temperature for additional 30 min.
The mixture was then evaporated in vacuo to give ethyl 5-(tert-butoxycarbonylamino)-2-
phenylthiazole-4-carboxylate as a red solid (340 mg, 95%) that was used at the next step without

further purification.

Example 23 5-(tert-butoxycarbonylamino)-2-phenylthiazole-4-carboxylic acid

OH
Oﬁ:N
N
=N f S>—-©

To a solution of compound ethyl 5-(tert-butoxycarbonylamino)-2-phenylthiazole-4-
carboxylate (348 mg, | mmol) in MeOH/HO (10 mL, 1:1) was added LIOH ;0 (20 mg, 5
mmof). The reaction mixture was heated at 50-55 °C until starting material disappeared from
TLC. It was cooled at about 0-4 °C and conc. HCI added dropwise until pH of about 5. The
resulted mixture was then extracted with DCM (3 x 20 mL). Combined organic layers were
washed with brine (2 x 20 mL), dried over Na,SQO, filtered, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (56:1 DCM:MeOH) to give the 3-
(tert-butoxycarbonylaminoe)-2-phenylthiazole-4-carboxylic acid (0.22 g, 68%) as white solid: 'H-
NMR (CDCly, 500 MHz) 6 (ppm): 9.69 (s, 1H), 7.89-7.91 (m, 2H), 7.46-7.47 (m, 3H), 1.57 (s,
9H); MS (EST) m/z: 321 [M+H"]

Example 24 5-(tert-butoxycarbonylamino}-2-(2-fluorophenyi)thiazole-4-carboxylic

0

BocHN

acid

Following procedures from Examples 19-23 and shown in Figure 2, 2-fluorobenzoyl

chloride was converted to 5~(tert-butoxycarbonylamino)-2-(2-fluorophenyl)thiazole-4-carboxylic



10

20

25

WO 2013/045461 2133 - PCT/EP2012/068899

acid: 'H-NMR (CDCl;, 500 MHz) & (ppm): 9.70 (s, 1H), 8.19-8.23 (m, 1H), 7.42-7.45 (m, 1H),
7.20-7.30 (m, 2H), 1.57 (s, 9H); MS (EST) m/z; 339 [M+H]
Example 25 5-(tert-butoxycarbonylamino)-2-(2,6-diflucrophenyl)thiazole-4-carboxylic

acid
@ E
HO N
B
BocHN™  ©
F'

Following procedures from Examples 19-23 and shown in Figure 2, 2, 6-difluorobenzoyl
chloride was converted to 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenythiazole-4-
carboxylic acid: 'H-NMR (CD;0D, 500 MHz) & (ppm): 7.42-7.46 (m, 1H), 7.06 (t, J = 8.5 Hz,
2H), 1.47 (s, 9H); MS (EST) m/z: 355 [M+H'].

Example 26 5-(tert-butoxycarbonylamino)-2-(2-chlorophenyl)thiazole-4-carboxylic
acid

G
isle

BochHN™ S o

Foikorw ing procedures from Exampies 19-23 and shown in Figure 2, 2-chiorobenzoyl
chloride was converted to 5-(tert-butoxycarbonylamino)-2-(2-chlorophenythiazole-4-
earboxylic acid: "H-NMR {DMSO, 560 MHz) & (ppm): 13.57 (s, 1H), 10.05 (s, 1H), 8.14-8.17
(m, 1H), 7.63-7.65 (m, 1H), 7.49-7.51 (m, 2H), 1.53 (s, 9H); MS (ESI) m/z: 355 [M+H'].

Example 27  2-(5-bromo-2-fluorophenyl)-5-(tert-butoxycarbonylamino jthiazole-4-

carboxylic acid

& F
HO N
|
BocHN S

Br
Following procedures from Examples 19-23 and shown in Figure 2, 5-bromo-2-
fluorobenzoyl chloride was converted to 2-(5-bromo-2-fluorophenyl)-5-(tert-
butoxycarbonylamino Jthiazole-4-carboxylic acid: 'H-NMR (CDCls, 500 MHz) & (ppm): 9.70 (s,
1H), 8.32-8.34 (m, 1H), 7.49-7.52 (m, 1H), 7.09-7.13 (m, 1H), 1.57 (s, 9H); MS (ESI) m/z: 418
[MHT.
Example 28 2-(5-bromo-2-chlorophenyl)-5-(tert-butoxycarbonylaming)thiazole-4-

carboxylic acid
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9 cl
HO N
B
BocHN” S

Br
Following procedures from Examples 19-23 and shown in Figure 2, 5-bromo-2-
chlorobenzoyl chloride was converted to 2-(5-bromo-2-chlorophenyl)-5-(tert-
butoxycarbonylamino)thiazole-4-carboxylic acid: "H-NMR (CDCls, 500 MHz) & (ppn): 9.70 (s,
5 1H),8.31(d,J=2.5Hz, IH), 747 (dd, J= 2.5 Hz, J = 8.5 Hz, 1H). 7.35 (d, /= 9.0 Hz, 111),
1.57 (s, 9H); MS (ESD) m/z: 433 [M+H'].

acid

O
i
HO’L\_/N\
50
BockN” S
Br
10 Following procedures from Examples 19-23 and shown in Figure 2, 3-bromobenzoyl

chloride was converted to 2-(3-bromophenyl)-5-(tert-butoxycarbonylamino thiazole-4-

carboxylic acid: 'H-NMR (CDCls, 300 MHz) § (ppm): 9.6% (s, 1H), 8.08 (s, 1H), 7.78 (d, /= 8.0

[M-+H']

,_
[

Exampic 30 2Z-{(4-bromo-2-fluorophenyl)-5-(tert-butoxycarbonylamino ythiazole-4-

carboxylic acid

e F
HO N
PN Br
BocHN™ S

Following procedures from Examples 19-23 and shown in Figure 2, 4-bromo-2-
fluorobenzoyi chloride was converted to 2-(4-bromo-2-~flucrophenyl)-5-(tert-
20 butoxycarbonylamino)thiazole-4-carboxylic acid: "H-NMR (CDCl, 500 MHz) § (ppm): 9.67 (s,
1H), 8.07 (t,J = 8.0 Hz, 1H), 7.42 (d, /= 9.5 Hz, 1H), 1.57 (s, 9H); MS (ESI) mvz: 417 [M+H"]
Example 31  5-(tert-butoxycarbonylamino)-2-(yridine-2-yljthiazole-4-carboxylic acid

O
Boc:\ﬁ s N
To a solution of picolinic acid (1.23 g, 10 mmol), EDCHCL (1.91 g, 10 mmol) and
25  HOBT (1.35 g, 10 mmol) in THF (80 mL) was added DIPEA (3.6 g, 30 mmol) at ambient
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temperature. The reaction mixture was maintained at the same temperature for 1 hr at which
time a solution of ethyl 2-amino-2-cyanoacetate {1.28 g, 10 mmol) in THF (5 mL) was added.
The reaction mixture was stirred at ambient temperature for additional 6 hr. It was then
concentrated, and the residue was purified by silica gel column chromatography (5:1 PE/EtOAc)
to give ethyl 2-cyano-2-(picolinamido)acctate (0.7 g, 30%) as yellow solid.

Following procedures from Examples 19-23 and shown in Figure 2, ethyl 2-cyano-2-
(picolinamido)acetate was converted to 5-(tert-butoxycarbonylamino)-2-(pyridine-2-yl)thiazole-
4-carboxylic acid: 'H-NMR (CDCls, 500 MHz) & (ppm): 9.72 (s, 1H), 8.61 (d, /= 4.5 Hz, 1H),
8.09(d,J=8.0Hz, 1H), 7.81 (t,./= 7.5 Hz, 1H), 7.34 (dd, J= 5.5 Hz, J= 7.0 Hz, 1H), 1.57 (s,
OH); MS (ESI) m/z: 322 [M+H'].

Example 32 S-{tert-butoxycarbonylamino)-2-isopropylthiazole-4-carboxylic acid

@]
HO N
5
Boc- N s
H
Following procedures from Examples 19-23 and shown in Figure 2, isobutyryl chloride
was converted to 5-(tert-butoxycarbonylamino)-2-isopropylthiazole-4-carboxylic acid: "H-NMR

T -~ > . mo e s DI S S e o~ . -
H W

7y S50 BARTr Y ST fewewer e W A Yo TEES 3 Y frm TR O OSA Jo ORI 73 i = % Fi
CLER fn, DR MIPIZ s 2 oyl S el e, DEYR N IO 0T PP DODS s WL LA idL g = 0 e

6H); MS (ESD m/z: 287 [M+H'].

N1
<

Example 33 S-(tert-butoxycarbonylamino)}-2-cyclohexylthiazole-4-carboxylic acid

O
= 1O

Boc\ﬁ g

Following procedures from Examples 19-23 and shown in Figure 2,
cyclohexanccarboxylic acid chloride was converted to 5-(tert-butoxycarbonylamine)-2-
cyclohexylthiazole-4-carboxylic acid: "H-NMR (CDCls, 500 MHz) & {(ppm): 9.53 (s, 1H), 2.84-
2.8% (m, 1H), 2.08-2.12 (m, 2H), 1.84 (dd, /= 3.5 Hz, /= 10.0 Hz, 2H), 1.73 (d, /= 13.0 Hz,
1H), 1.53 (s, 9H), 1.35-1.50 (m, 4H), 1.25-1.27 (m, 1H); MS (EST) m/z: 327 [M+H"].

Example 34 5-(tert-butoxycarbonylamino)-2-o-tolylthiazole-4-carboxylic acid

@]
HO N
|
BOC\N g
H
Followmg procedures from Exampies 19-23 and shown in Figure 2, 2-methylbenzoyl

chloride was converted to 3-(tert-butoxycarbonylamine)-2-o-tolylthiazole-4-carboxylic acid: 'H-
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NMR (CD;0D, 500 MHz)  (ppm): 7.34 (s, 1H), 7.13-7.22 (m, 3H), 2.32 (s, 3H), 1.43 (s, OH);
MS (ESI) m/z: 335 [M+H].
Example 35 5-(tert-butoxycarbonylamino)-2-(2-methoxyphenyithiazole-4-carboxylic

-y 50

Following procedures from Examples 19-23 and shown in Figure 2, 2-methoxybenzoy!

acid

chioride was converted to 5-(tert-butoxycarbonylamino)-2-(2-methoxyphenyl)thiazole-4-
carboxylic acid: '"H-NMR (CD;0D, 500 MHz) 6 (ppm): 9.63 (s, 1H), 8.27(d, J=7.5 Hz, 1H),
7.42 (t, /= 8.0 Hz, 1H), 7.09 {t, /= 7.5 Hz, 1H), 7.04 (d, J = 9.0 Hz, 1H), 1.57 (s, 9H); MS (ESD)
m/z; 351 [M+H7)

Example 36  5-(tert-butoxycarbonviaminoe)-2-(2-(trifluoromethylphenylithiazole-4-

carboxylic acid

HO’U\/N ﬁ_\

Boc\N/‘\S M

H
Following procedures from Examples 19-23 and shown in Figure 2, 2-
(trifluoromethylybenzoyl chloride was converted to S-(tert-butoxycarbonylamino)-2-(2-
(triftuoromethyl)phenyl)thiazole-4-carboxyiic acid: 'H-NMR (CD,0D, 500 MHz) 8 (ppm): 7.76
(d, J=7.5 Hz, 1H), 7.58-7.64 (m, 3H), 1.46 (s, 9H); MS (ESI) m/z: 389 [M-+H'].
Example 37 S-(tert-butoxycarbonylamino)-2-methylthiazole-4-carboxylic acid
O

HOC
A\
Boc;:‘t >7

N
H

Following procedures from Examples 19-23 and shown in Figure 2, acetyl chloride was
converted to 5-(tert-butoxycarbonylamino)-2-methylthiazole-4-carboxylic acid: "H-NMR
(CDCILs, 500 MHz) 8 (ppm): 9.62 (s, 1H), 2.62 (s, 3H), 1.54 (s, OH); MS (ESD m/z: 259 [M+H']

Example 38 S-{tert-butoxycarbonylamino)thiazole-4-carboxylic acid

O

HO N
Jﬁ %
Boc. g

N
H
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Under a nitrogen atmosphere (N;), HCOOH (2.44 g, 53 mmol) was added to Ac,0 (6.48
g; 63.6 mmol) at 0 °C. Afier it was allowed to warm to ambient temperature the reaction was
heated at 50 °C for 15 hir. It was allowed to cool to ambient temperature. This mixed acid
anhydride was then added dropwise to a solution of ethyi 2-amino-2-cyanoacetate (128 mg, 1

5 mmol) in dry THF (5 mL) at 0 "C. After the cooling bath was removed, the reaction was

maintained at ambient temperature for additional 1 hr. The reaction mixture was concentrated
and purified by silica gel column chromatography (5:1 PE/EtOAc) to afford ethyl 2-cyano-2-
formamidoacetate (110 mg, 70%) as a white solid.

Following procedures from Examples 19-23 and shown in Figure 2, ethy! 2-cyano-2-

10 formamidoacetate was converted to 5-(tert-butoxycarbonylamino Jthiazole-4-carboxylic acid: 'H-

NMR (CDCls, 500 MHz) & (ppm): 9.70 (s, 1H), 8.29 (s, 1H), 1.55 (s, 9H); MS(EST) nv/z: 245

[M+H']

Example 39 2-bromo-5-(tert-butoxycarbonylamino jthiazole-4-carboxylic acid

O
e N
as:l

Boc\N S

H
15 To a solution of 5-(tert-butoxycarbonylamino)thiazole-4-carboxylic acid (1.72 g, 10

mmol ) in DCM (50 mL) was added in three portions NBS (1.95 g, 11 mmoi); the reaction
mixture was stirred at ambient temperature for 1 h. Reaction was concentrated in vacuo; resulted
residue was purified by silica gel column chromatography (6:1 Pet-cther-EtOAc) to afford 2-
bromo-5-(tert-butoxycarbonylamino ythiazole-4-carboxylic acid (1.75 g, 70%) as white solid: 'H-
20 NMR (CDCls, 500 MHz) d (ppm): 13.65 (s, 1H), 10.03 (s, 1H), 1.49 (s, 9H). MS(ESI) m/z: 324

[M-+H"
Example 40  5-(tert-butoxycarbonylamino)-2-(2,5-difluorophenyl)thiazole-4-carboxylic
acid
Q F
HO N
[N
Boc\N g
H F
25 Following procedures from Examples 19-23 and shown in Figure 2, 2,5-difluorobenzoyl

chloride was converted to 5-(tert-butoxycarbenylamino )-2-(2,5-difluorophenylithiazole-4-
carboxylic acid: 'H-NMR (CDCl, 500 MHz)  (ppm): 9.68 (s, 1H), 7.87-7.91 (m, 1H), 7.15-
7.26 {m, 1H), 7.08-7.13 (m, 1H), 1.57 (s, 9H); MS (EST) m/z: 357 [M+H]
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Example 41 5-(tert-butoxycarbonylamino)-2-(2,4-difluoropheny!)thiazole-4-carboxylic

O F
HO N
B :
BOC"‘N (S
H

Following procedures from Examples 19-23 and shown in Figure 2, 2,4-difluorobenzoyl

acid

5 chloride was converted to 5-(tert-butoxycarbonylamino )-2-(2,4-difluorophenyl)thiazole-4-
carboxylic acid: "H-NMR (CDCls, 500 MHz) 6 (ppm): 9.66 (s, 1H), 8.16-8.21 (m, LH), 6.95-
7.04 (m, 2H), 1.62 (s, 9H); MS (ESI) m/z: 357 [M+H']

Example 42 5-(tert-butoxycarbonylamino}-2-(2,3-difluorophenyi)thiazole-4-carboxylic

o FF
@y
Boc-.N S "
H

Following procedures from Examples 19-23 and shown in Figure 2, 2,3-difluorobenzoy!

acid

i0

chloride was converted to 3-(tert-butoxvearbonvlamino-2-(2.3-diflucrophenviithiazole-4-
carboxylic acid: "H-NMR (CD;0D, 400 MHz) & (ppm): 7.45 (s, 1H), 7.07-7.16 (m, 2H), 1.42 (s,
9H); MS (EST) m/z: 357 [M+H"].
15 Example 43 2-benzyl-3-(tert-butoxycarbonyiamino)thiazole-4-carboxylic acid
G
HO N Fh
Bocj:jlsw
H
Following procedures from Examples 19-23 and shown in Figure 2, 2-phenylacetyl
chioride was converted to 2-benzyl-3-{tert-butoxycarbonylamino)thiazole-4-carboxylic acid: 'H-
NMR (CBCl, 500 MHz) 6 (ppm): 9.63 (s, 1H), 7.27-7.35 (m, 5H), 4.25 (s, 2H), 1.50 (s, 9H),
20 MS(ESD m/z: 335 [M+H].
Example 44  5-(tert-butoxycarbonylamine)-2-(quinolin-7-yi)thiazole-4-carboxylic acid

OH
N
Oﬁf / \
HY™ S .
Boc N

Following procedures from Examples 19-23 and shown in Figure 2, quinoline-7-carbonyl

chloride was converted fo 5-(tert-butoxycarbonylamino)-2-(quinolin-7-yl)thiazole-4-carboxylic
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acid: "H-NMR (DMSQ, 500 MHz) & (ppm): 10.14 (s, 1H), 9.11 (d, J = 5 Hz, 1h), 8.68 (s, 1H),
8.55 (s, 1H), 8.21-8.25 (m, 2H), 7.75-7.77 (m, 1H), 1.54 (s, 9H) ; MS(EST) m/z: 372 [M+H']
Example 45  5-(tert-butoxycarbonylamino)-2-(imidazo[1,2-a]yridine-2-yl)thiazole-4-
carboxylic acid
Boc’H S JNT
Drate

OH

Following procedures from Examples 19-23 and shown in Figure 2, imidazo[1,2-
ajpyridine-2-carbonyl chloride was converted to 5-(tert-butoxycarbonylamino)-2-(imidazo[ 1,2-
alyridine-2-yDthiazole-4-carboxylic acid: 'H-NMR (DMSO, 500 MHz) & (ppm): 10.12 (s, 15D,
8.58 (d, SHz, 1H), 8.45 (s, 1H), 7.61(d, 5Hz, 1H), 7.31-7.34 (m, 1H), 6.97-6.99 {m, 1), 1.53 (s,
911); MS(EST) m/z: 361 [M+HT.

Example 46 5-(tert-butoxycarbonylamine)-2-tert-butylthiazole-4-carboxylic acid

S H“Boc
I}

Following procedures from Examples 19-23 and shown in Figure 2, pivaloyl chloride
was converted to 5-(fert-butoxycarbonylamino)-2-tert-butylthiazole-4-carboxylic acid: 'H-NMR
(CDCl3, 500 MHz)  (ppm): 9.55 (s, 111), 1.55 (s, OH), 1.42 (s, 9H); MS(ESI) m/z: 301 [M+H'].

Example 47  S-(tert-butoxycarbonylamino)-2-(3-chlorophenylthiazole-4-carboxylic

acid
OH
O N
JI \
HN™ S
Boc Cl

Following procedures from Examples 19-23 and shown in Figure 2, 3-chlorobenzoyl
chloride was converted to 5-(tert-butoxycarbonylaming)-2-(3-chlorophenyl)thiazole-4-
carboxylic acid: "H-NMR (DMSO, 500 MHz) & (ppm): 9.67 (s, 111, 7.91 (s, 11D, 7.72 (d, J =
THz, 1H), 7.38-7.40 (m, 2H), 1.56 s, 9H ); MS(EST) m/z: 355 [M+H 1.

Example 48  3-(tert-butoxycarbonylamino)-2-(4-chlorophenyl)thiazole-4-carboxylic

acid
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OH

Following procedures from Examples 19-23 and shown in Figure 2, 4-chlorobenzoyl
chloride was converted to 5-(tert-butoxycarbonylamine)-2-(4-chiorophenyljthiazole-4-
carboxylic acid: "H-NMR (BMSOQ, 500 MHz) 6 (ppn): 9.66 (s, 1H), 7.81 (d, J = 8.5 Hz, 2H),

5  7.42(d,J=8.5 Hz, 2H), 1.56 (s, 9H); MS(EST) m/z: 355 [M+H].
Example 48 S-amino-N-(1-methyl-1H-pyrazol-4-ylythiazole-4-carboxamide

YEN
H
A
-7
N O NH;

Following the procedures as described in Example 113, 1-methyl-1H-pyrazol-4-amine, 5-
(tert-butoxycarbonylaminothiazole-4-carboxylic acid were reacted to give 5-amino-N-( i-
10 methyl-1H-pyrazol-4-yDthiazole-4-carboxamide as a white solid (13 mg, 32%) over two steps.
ESIMS m/z = 336.1 (M+1)
Example 50  tert-butyl 3-(4-amino-1-methyl-1H-pyrazol-5-yl)phenylcarbamate

To a 10 mL microwave vial was added 5-chloro-1-methyi-4-nitro-1H-pyrazole from
15 Example 1 (150 mg, 0.93 mmol), 3-(tert-butoxycarbonylamino)phenylboronic acid (440 mg,
1.86 mmol), dichlorof1,1"-bis(diphenylphosphino Herrocenelpalladium(Tl) (152 mg, 0.019 mmel),
a 1:1 M solution of Na,CO:/KOAc (1 k) and acetonitrile (4 mL). The mixture was irradiated to
130 °C with a microwave for 40 min and the mixturc was cooled, concentrated and purified via
flash chromatography, heptane/ethyt acetate 20% to 95% to afford a yellow oil. To a 50 mL
20 round bottom flask was added the nitro compound (120 mg, 0.90 mmol), iron (156 mg, 2.8
mmol), ammonium chloride (200 mg, 3.7 mmol), ethanol (10 mL) and water (1.5 mL). The
mixture was stirred for 1 h and the reaction was monitored by LCMS. Upon completion of the
reaction, the mixture was filtered through a pad of Celite and was washed with ethyl acetate (30
ml) and a 10% aqueous solution of KsPQ4 (30 mL). The organic layer was washed with water
25 (30 mL), dried over Na;SO. and the organic solvent was distilled off to yield rert-butyl 3-(4-
amino-i-methyl-1H-pyrazol-5-yh)phenylcarbamate as a brown oil with a purity of >98% (120
mg, 45%) over two steps. ESIMS m/z = 289.1 (M+1)
Example 51  1-methyl-5-0-tolyl-1 H-pyrazol-4-amine
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Following the procedures as described in Example 2 and starting with o-tolylboronic acid,
1-methy!-5-0-tolyl-1H-pyrazol-4-amine was obtained as a brown oil (148 mg, 85%) over two
steps. ESIMS myz = 188.1 (M+1)

Example 52 2-(4-Cyclopropyl-2-fluorophenyl)-4,4,5,5-tetramethyl-1,3,2-

dioxaborolane
7?40 :
A\
O’BOW
Step 1: 3-fluoro-4-nitropheny! trifluoromethanesulfonate

To a stirred solution of 3-fluoro-4-nitrophenol (10.00 g, 63.65 mmol) and
trifluoromethanesulfonic anhydride (20.0 mL, 119 mmel, 1.87 eq.) in anhydrous DCM (100.0
mL) at 0 °C was added dropwise tricthylamine (33.27 mL, 238.7 mmol, 3.75 eq.). The resultant
brown reaction mixture was stirred at 8 °C for 2k and then stirred at ambient toraperature or 16k
The reaction mixture was slowly quenched with water and extracted with DCM (3 x 100 mL).
The combined organic layers were washed with brine (1x), dried over Na, SOy, filtered, and
concentrated under reduced pressure. The crude oil was purified vig flash column
chromatography eluted with 0 to 65% DCM/hexane to give 15.67 g (85.1%) of 3-fluoro-4-
nitrophenyl trifluoromethanesulfonate as an oil. 'H NMR (500 MHz, CDCls) 8 8.23 (t, J = 8.52
Hz, 1H), 7.34-7.27 (m, 2H).

Step 2: 4-cyclopropyl-2-fluore-1-nitrobenzene

A mixture of 3-fluoro-4-nitrophenyl trifluoromethanesulfonate (7.15 g, 24.73 mmol),
cyclopropylboronic acid (2.55 g, 29.67 mmol), [1,1"-bis(diphenyiphosphino)-
ferroceneldichloropalladium(ll}, complexed with dichloromethane (1:1) (1.62 g, 1.98 mmol),
and 2M cesium carbonate in water (19.8 mL, 39.56 mmol) in toluene (39.5 mL) was degassed
for 20 min. The reaction mixture was stirred at 90 °C under N, for 2.5h. The reaction was cooled
to RT, dituted with ethyl acetate (200 ml.), and filtered through a pad of Celite. The filtrate was
washed with brine, dried over Na,SQy, filtered, and concentrated under reduced pressure, The
crude residue was purtfied via flash column chromatography cluted with 0 to 75% DCM/hexane
to give 4.11 g (91.7%) of 4-cyclopropyl-2-fluoro-1-nitrobenzene as an oil. 'H NMR (400 MHz,
MeOD) § 7.98 (dd, /= 10.2, 6.6 Hz, 1H), 7.12 - 7.02 (m, 2H), 2.11 ~ 1.97 (m, 1H), 1.20 - 1.11
(m, 2H), 0.89 — (.82 (m, 2H).
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Step 3: 4-cyclopropyl-2-fluoroaniline

A mixture of 4-cyclopropyl-2-fluoro-1-nitrobenzene (3.36 g, 18.55 mmol), powdered
iron (4.35 g, 77.9 mmol), and 2M ammonium chloride in water (19.8 mL) and 3:2:1 v/v
EtOH: THF:H,0 (86 mL) was stirred at reflux under N for 17h. The reaction mixture was cooled
to RT and filtered through a pad of Celite. The Celite pad was rinsed well with ethyl acetate (~
50 mL). Saturated aqueous NaHCO; solution was slowly added to the filtrate to neutralize the
reaction mixture. The reaction mixture was extracted with ethyl acetate (3 x 200 mL). The
combined organic layers were washed with water and brine, dried over NapSOy, filtered, and
concentrated under reduced pressure.  The crude residue was purified vig flash column
chromatography eluted with 0 to 75% cthyl acetate/hexane to give 2.80 g (99%) of an orange oil,
which solidified at 20°C. "H NMR (400 MHz, CDCkL) 8 6.75 - 6.63 (m, 3H), 3.57 (s, 2H), 1.87 -
1.72 (m, 1H), 0.93 - 0.83 (m, 2H), 0.64 — 0.51 (m, 2H) ; MS (ESI) m/z: 152.3 [M+H] "

Step 4: d-cyclopropyl-2-fluoro-1-iodobenzene

To a stirred mixture of 4-cyclopropyl-2-fluoroaniline (1.63 g, 10.78 mmol) in water (20
mL) at 0 °C was added concentrated sulfuric acid (8.6 ml, 15.0 eq.) dropwise, while keeping the
temperature constant at 0 °C. A solution of sodium nitrite (781.0 mg, 11.32 mmol, 1.05 eq.) in
water {2.7 mL) was added and stured for 3 minutes. This resulting reaction mixture was then
added to a solution of potassium fodide (3.76 g, 22.64 mmol, 2.1 eq.) in water (9.7 mL}, and the
reaction mixture was stirred at 60 °C for 3h. DCM (400 mL) was added to the cooled reaction.
The biphasic layers were separated, and the aqueous layer was extracted with DCM (2 x 150
mlL). The combined organic layers were washed with saturated aqueous NapS5;0y4, water, and
brine, dried over NapSQy, filtered, and concentrated under reduced pressure. The crude residue
was purified via flash column chromatography eluted with 100% heptane to give 2.01 g
(71.28%) of 4-cyclopropyl-2-fluoro-1-iodobenzene as a clear oil. 'H NMR (400 MHz, CDCl:) &
7.57 (dd, J= 8.0, 6.9 Hz, [H), 6.76 (dd, /= 9.4, 1.9 Hz, 1H), 6.64 (dd, /= 8.2, 1.9 Hz, 1H), 1.94
- 1.77 (m, 1H), 1.09 - 0.95 (m, 2H), 0.79 - 0.56 (m, 2H).

Step 5: In a high pressure tube was placed 4-cyclopropyl-2-fluoro-1-icdo-benzene
{1.32 g, 5.04 mmol), bispinacol ester boronate (1.53 g, 6.04 mmol), potassium acetate (1.98 g,
20.15 mmol}, [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(Il) (368.5 mg, 0.50
mrnol), and N, N-dimethylformamide (35 mL). The reaction mixture was degassed with N, for 15
minutes. The vessel was sealed and the reaction mixture was stirred at 90°C for 16h. The cooled
reaction mixture was diluted with ethyl acetate (75 mL) and water (25 mL) and then filtered
through a pad of Celite. The biphasic layers were separated and the organic layer was washed
with water and brine, dried over Na;SQy, filtered, and concentrated under reduced pressure. The

crude residue was purified via flash column chromatography eluted with 0 to 75% EA/heptane to
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give 859.0 mg (65.1%) of 2-(4-cyclopropyl-2-fluorophenyi)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane as a clear oil. "H NMR (400 MHz, CDCL) 8 7.38 (s, 1H), 6.83 (d, J= 7.7 Hz, 1H),
6.68 (d, /= 10.8 Hz, 1H), 1.91 - 1.81 {m, 1H), 1.33 (s, 12 H), 0.98 (dd, J = 8.3, 2.0 Hz, 2H),
0.74 — 0.66 (m, 2H)
Example 53 ((R)-1-{4-[(2-Bromo-5-fert-butoxycarbonylamino-thiazole-4-carbonyl)-
amuno]-2-methy:-2 H-pyrazol-3-yl} -perhydro-azepin-4-yl)-carbamic acid benzyl ester

,rl; O—NH
N\\—/z’ }—o
Q
HN 5 Br
oA,
L
To a stirred solution of 2-bromo-5-(isopropoxycarbonylamino)-thiazole-4-carboxylic
acid (650.0 mg, 2.01 mmol) and [(R)-1-(4-amino-2-methyl-2H-pyrazol-3-yi)-azepan-4-yl]-
carbamic acid benzyl ester (828.9 mg, 2.41 mmol, 1.2 eq.) in anhydrous N,N-dimethylformamide
(22 mlL) was added HATLI (1.07g. 2 81 mmol, 1.4 eq ) followed by N N-diisopropylethylamine
(0.88 mL, 5.03 mmol, 2.5 eq.), and the reaction mixture was stirred at RT under N; for 7 days.
The reaction mixture was diluted with ethyl acetate (150 mL). The organic layer was washed
with 50% brine/water, water and brine, dried over NaSQy, filtered, and concentrated under
reduced pressure. The crude was purified via flash column chromatography eluted with 45 to
100% ethyl acetate/heptane to give 1.30 g (79.7%) of ((R)-1-{4-[(2-Bromo-5-tert-
butoxycarbonylamino-thiazole-4-carbonyl)-amino|-2-methyl-2 H-pyrazol-3-yl} -perhydro-azepin-
4-yl)-carbamic acid benzyl ester as a tacky gel. "H NMR (400 MHz, CDCl;) 8 10.28 (s, 1H),
8.39 (s, 1H), 7.74 (s, 1H), 7.33 (s, 5H), 5.09 (5, 2H), 4.98 (s, 1H), 3.89 (s, 1H), 3.72 (s, 3H), 3.36
-3.21 (m, 2H), 3.16 —3.03 (m, 2H), 2.19 - 2.01 (m, 2H), 2.00 — 1.61 (m, 4H), 1.51 (s, 9 H)
Example 54  N-(5,5-Difluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-ylazepan-4-y1)-2,2,2-

trifluorcacetarmde
H CF
N \‘{ 3
l
N
P
Sy
NG,

Dess-Martin periodmane (2.3 g, 5.4 mmol) was added by portions to a solution of benzyl
4-azido-5-hydroxyazepane-1-carboxylate (1.3 g, 4.5 mmol) in DCM (25 mL). Afier stirring at

room temperature for 18 hr, the mixture was diluted with DCM and quenched with agueous
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NaHCO; (40 mL) followed by aqueous Na»S;03 (20%, 40 mL). The resulting mixture was
stirred for 20 min. The organic layer was separated, dried over Na;SOy4 and the solvent removed
under reduced pressure. Purification via silica gel column chromatography (0-50%
EtOAc/isohexane) gave benzyl 4-azido-5-oxoazepane-1-carboxylate (1.10 g, 84%) as a clear oil.
To a solution of this oil (1.10 g, 3.8 mmol) in DCM (10 mL.) was added deoxo-Fluor ® (50% in
THF, 3.5 mL, 9.5 mmol) and the mixture was stirred at room temperature for 18 hr. The mixture
wag diluted with DCM, cooled in an ice/water bath and quenched by dropwise addition of
saturated agueous NaFHCO; (20 mL). Effervescence was observed. The resulting mixture was
stirred for 10 min. The organic layer was separated, dried over Na;SO4 and the solvent removed
under reduced pressure. The crude product was purified via silica gel column chromatography
(0-40% FtOAc/isohexane) to give benzyl 5-azido-4,4-difluoroazepane-1i-carboxylate (0.65 g,
56%) as a clear o1l, This o1l was dissolved in THF (10 mL) and water (2 mL) and
triphenylphosphine (0.58 g, 2.2 mmol) added. After stirring and heating at 60 °C for 18 hr, the
mixture was concentrated under reduced pressure, The crude product was dissolved in DCM and
the organic layer was washed with water, separated, dried over Nap,SO4 and the solvent removed
under reduced pressure. To the crude product in DCM (20 mL), cooled in a water/ice bath, was
added DIPEA (1.1 mL, 6.36 mmol) followed by triflucroacetic anhydride (0.75 mL, 5.3 mmol)
dropwise. The mixture was allowed to warm to room temperature, stired for 18 hr and diluted
with DCM. Water was added and the organic layer was separated, dried over Na,SO; and the
solvent was removed under reduced pressure.  The residue was purified via silica gel column
chromatography (0-60% EtOAc/isohexane) to yield benzyl 4,4-difluoro5-(2,2,2-
trifluoroacetamido Jazepane-1-carboxylate (0.59 g, 73%) as a clear oil. This trifluoroacetamide
(0.57 g, 1.5 mmol) was dissolved in McOH (50 mL) and passed through the H-Cube® (Full H;
Mode, 70 °C, flow rafe: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under
reduced pressure to give crude N-(5,5-difluoroazepan-4-v1}-2,2, 2-trifluoroacetamide. To a
solution of the azepane (0.37 g, 1.5 mmol) in EtOH {4 ml) was added 5-chloro-1-methyl-4-
nitro-1 H-pyrazole from Example 1 (0.73 g, 4.5 mmol) and DIPEA (0.65 mL, 3.8 mmol). The
mixture was heated at 130 °C in a microwave for 6 hr. The solvent was removed under reduced
pressure and the crude product was purified via silica gel column chromatography (0-50%
EtOAc/isohexane) to yield N-(5,5-difluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)azepan-4-yl})-
2,2, 2-tnfluoroacetamide as a pale yellow oil (0.31 g, 56%). 'H NMR (400 MHz, CDCly) 8 8.05
(s, 1H), 6.77(d, /=90 Hz, 1H), 4.72-4.58 (m, 1H), 3.80 (s, 3H), 3.55-3.39 (m, 2H), 3.33-
318 (m, 2H), 2.52-2.17 (m, 3H), 2.14-2.04 (m, 1H).

Example 55  tert-Butyl 4-(5-(4,4-difluoro-5-(2,2,2-trifluoroacetamido Jazepan- 1-y1)- 1-
methyl-1H-pyrazol-4-ylcarbamoyl)-2-(2,6-difluorophenyl)thiazol-5-ylcarbamate
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H CF3
' N
: X
RN F
W /Z F
NH .

N
X
BogHN S -
=

A solution of N-(5,5-difluoro-1-(1-methyl-4-nitro-1 H-pyrazol-3-ylazepan-4-y1)-2,2,2-
trifluoroacetamide (0.29 g, 0.78 mmol) in MeOH (20 mL) was passed through the H-Cube®
(Full H, Mode, 70 °C, flow rate: I mL/min, 30 mm 10% Pd/C cartridge). The solvent was
removed under reduced pressure to give the crude amine. To a solution of this amine (0.26 g,
0.78 mmol) m DCM (15 mL) was added DIPEA (0.68 mL, 3.9 mmol), PyBOP (0.61 g, 1.17
mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenylijthiazole-4-carboxylic acid from
Example 25 (0.30 g, 0.86 mmol) and the mixture was stirred at room temperature for 18 hr. The
mixture was diluted with DCM and washed with water. The organic layer was separated, dried
over NazSO: and the solvent removed under reduced pressure. Purification via silica gel column
chromatography (0-80% EtOAc/isohexane) gave tert-butyl 4-(5-(4,4-difluoro-5-(2,2,2-
trifluoroacctamide yazepan- 1-yh-Lemethyl-1 Hopyrazold-vicarbamov)-2-(2 6-
diffuorophenyi)thiazol-5-ylcarbamate as a white solid (0.37 g, 69%). 'TH NMR (400 MHz,
CDCl:) 8 10.28 (s, 1H), 8.71 (s, 1H), 7.82 (s, [H), 7.42-7.33 (m, 1H), 7.11-7.01 (m, 2H), 6.72
(d, /= 9.0 Hz, 1H), 4.73-4.57 (m, 11), 3.77 (s, 3H), 3.51-3.37 (m, 2H), 3.36-3.25 {m, 2H),
2.49-2.36 (m, 2H), 2.25-2.03 (m, 2H), 1.55 (s, 9H).

Example 56  3,3-Difluoro-~1-(1-methyl-4-nitro-1 H-pyrazol-3-yl}piperidine
F

.
N\(Iiz/ ijf)

NO,

A mixture of 5-chloro-1-methyl-4-nitro-1/-pyrazole from Example 1 (0.1 g, 4.5 mmol),
3,3-difluoropiperidine hydrochioride (0.14 g, 0.93 mmol) and DIPEA (0.5 mL, 2.8 mmol) in
EtOH (3 mL) was heated at 130 °C in a microwave for 1 hr. Additional DIPEA (0.5 mL, 2.8
mmol) and 3,3-difluoropiperidine hydrochloride (0.29 g, 1.8 mmol) were added and the mixture
was heated at 130 °C in a microwave for 2 hr. The solvent was removed under reduced pressure
and the crude product was purified via silica gel column chromatography (0-60%
EtOAc/isohexane) to yield 3,3-difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperidine as a
yellow oil (127 mg, 83%). 'H NMR (400 MHz, CDCls) 6 8.04 (s, 1H), 3.80 (s, 3H), 3.41-3.29
(m, 2H), 3.26-3.04 (m, 2H), 2.17-2.03 (m, 2H), 1.97-1.88 (m, 2H).
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Example 37  ter-Butyl 2-(2,6-difluorophenyl}-4-(5-(3,3-difluoropiperidin-1-yl)-1-

methyl-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate

ROF

!T 9
N
N
N
54D
BocHN” S
F

Following the procedure for Example 55, starting with 3,3-difluoro-1-{1-methyl-4-nitro-
1 H-pyrazol-S-yl)piperidine and 5-(zert-butoxycarbonylamine)-2-(2,6-difluorophenylithiazole~4-
carboxylic acid from Example 25, gave tert-butyl 2-(2,6-difluorophenyi)-4-(5-(3,3-
difluoropiperidin-1-yl)- 1-methyl- 1 H-pyrazol-4-ylcarbamoyljthiazo-3-ylcarbamate as a cream
solid (57 mg, 20%). *H NMR (400 MHz, CDC5) 8 10.33 (s, 1H), 8.67 (s, 1H), 7.71 (s, 1H),
7.41-7.32 (m, 1H), 7.11-7.01 (m, 2H), 3.76 (s, 3H), 3.32(t, /= 11.0 Hz, 2 H), 3.19-3.13 {m,
2H), 2.10-1.97 (m, 2H), 1.94-1.85 (m, 2H), 1.53 (s, 9H).

Example 58  tert-Butyl 3-(methyl{1-methyl-4-nitro- I H-pyrazol-5-

yvhamino)propylcarbamate

L
LY

J N\ -NHBoc
NO,

A mixture of 5-chloro-1-methyl-4-nitro-1/-pyrazole from Example 1 (0.81 g, 5 mmol),
tert-butyl 3-ammopropylcarbamate (0.85 g, 4.88 mmol) and DIPEA (1.8 ml., 10.5 mmol) in
EtOH (5 mL) was heated at 130 °C in the microwave for 90 min. On cooling the reaction
mixture was concentrated under reduced pressure and the residue purified vig silica gel column
chromatography (0-100% EtOAc/isohexane) to afford fert-butyl 3-(1-methyl-4-nitro-1//-
pyrazol-5-ylamino)propylcarbamate as a yellow gum (1.27 g, 85%). A mixture of this gum (0.3
g, | mmol), K;CO; (0.41 g, 3 mmol) and methyl iodide (0.1 mL, 1.58 mmol} in DMF (5 mL.)
was stirred at 60 °C for 18 hr. More methyl jodide (0.1 mL, 1.58 mmol) was added and stirring at
60 °C was continued for 24 hr. The reaction mixture was cooled and concentrated under reduced
pressure. The residue was triturated in DCM (100 mL), filtered and the filtrate concentrated
under reduced pressure. Purtfication via silica gel column chromatography (0-100%
EtOAc/isohexane) gave tert-butyl 3-(methyl( 1-methyl-4-nitro-1H-pyrazol-5-
ylamino )propylcarbamate as a pale yellow gum (0.122 g, 38%). "H-NMR (400 MHz, CDCL) 6
8.03 (s, 1H), 4.60 (s, 1H), 3.77 (s, 3H), 3.20-3.14 (m, 4H), 2.86 (s, 3H), 1.72-1.61 (m, 2H),
1.42 (s, 9H).
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Example 39  terr-Butyl 2-(2,6-difluorophenyl)-4-(5-(tert-butyl-(3-
methylamino )propylcarbamoyl-3-yl)-1-methyl- 1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate

o
NN
N\\ /E "\ -NHBoc
MH R
o7y N,

BocHN S
F

A solution of tert-butyl 3-(methyl{1-methyl-4-nitro-1 H-pyrazol-5-
yh)amino Jpropylcarbamate (122 mg, .39 mmol) in MeOH (15 mL) was passed through the H-
Cube® (Full Hy Mode, 50°C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was
removed under reduced pressure to afford a red oil (0.12 g). To a solution of this oil in DCM (10
mkL) was added 5-(fert-butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-carboxylic acid
from Example 25 (166 mg, 0.47 mmotl), PyBOP (0.33 g, 0.64 mmol) and DIPEA (0.5 mL, 2.86
mmolj and the mixture was stirred at room temperature for 66 hr, Water (20 ml) was added and
stirring continued for 30 min. The layers were separated and the aqueous layer extracted with

DCM. The combined organic layers were passed through a phase separation cartridge and the

EUwTHD IiTEN R

et redined prossure, Punbicebion vig silice yel columa chiromatography (-

s 100% EtOAc/isohexane) gave tert-butyl 2-(2,6-difluorophenyl}-4-(5-(tert-butyl-(3-
methylamine Jpropylcarbamoyl-3-yl)-1-methyl- 1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate
as a white solid (207 mg, 90%). '"H-NMR (400 MHz, CDCL) § 10.37 (s, 1H), 8.74 (s, 1H), 7.87
(s, 1H), 7.42-7.32 (m, 1H), 7.10-7.02 (m, 2H), 4.65 (s, 1H), 3.75 (s, 3H), 3.20-3.14 (m, 2H),
3.10(t, /=7 Hz, 2H), 2.85 (s, 3H), 1.76-1.66 (m, 2H), 1.55 (s, 9H), 1.39 (s, 9H).

Example 60  5-Chloro-1-ethyl-4-nitro-1H-pyrazole

y
NJCI

20 NO5
Following the procedure for Example 1 starting with 1-cthyl-4-nitropyrazole gave 5-
chloro-1-ethyl-4-nitro- 1 H-pyrazole as a colorless solid (1.3 g, 74%). 'H-NMR (400 MH-z,
CDCL) 6 8.16 (s, 1H), 4.26 (g, /= THz, 2H), 1.50 (t, J = 7Hz, 3H).
Example 61  5-Chloro-1-cyclopropylmethyl-4-nitro-1H-pyrazole

N\‘i/Z/CI

25 NG
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Following the procedure for Example 1 starting with I-cyclopropylmethyl-4-
nitropyrazole gave S-chioro-1-cyclopropylmethyl-4-nitro-1H-pyrazole as a colorless oil (1.16 g,
56%). "H-NMR (400 MHz, CDCl3) & 8.17 (s, 1H), 4.07 (d, /= 7Hz, 2H), 1.39-1.28 (m, 1H),
0.66-0.59 (m, 2H), 0.50-0.40 (m, 2H).

Example 62 5-Chloro-1-cyclopropyl-4-nitro- 1 A-pyrazole

!
N\L‘/Z/Ci

NO,

Following the procedure for Example | starting with I-cyclopropyl-4-nitropyrazole gave
S-chioro-T-cyclopropyi-4-nitro-1 H-pyrazole as a colorless solid (0.23 g, 63%). 'H-NMR (400
MHz, CDCl3} 6 8.09 (s, iH}, 3.62-3.54 (m, 1H), 1.38-1.28 (m, 2H), 1.25-1.13 (m, 2H).

Example 63 (R)-N-{Azepan-4-y1)-2,2,2-trifluoroacetamide

H
N
CF,

HA

A solution of { R-rovrr-butvl 4-(benzvioxvearbonviaminolazepane- 1 -carboxvlate (3.25 ¢.
0.33 mmol) in MeOH (100 mL) was stirred at room temperature under an atmospheric pressure
of hydrogen gas in the presence of 10% Pd/C (1 g) for 1.5 hr. The mixture was filtered through
celite and the solvent removed undey reduced pressure to afford (Rj-reri-butyl 4-(2,2,2-
trifluoroacetamido)azepane-1-carboxylate as a pale grey oil (2 g, 100%). To a stirred solution of
this 01l (1.8 g, 8.4 mmol) and DIPEA (3 mL, 17.18 mmo!) in DCM (100 mL) at room
temperature was added trifluoroacetic anhydride (1.31 mL, 9.27 nwnol) dropwise over 5 min and
the resultant pale yellow solution was stirred for 18 hr. Saturated aqueous sodium hydrogen
carbonate (150 mL) was added and stirring continued for 1 hr. The layers were separated, the
organics passed through a phase separation cartridge and the solvent removed under reduced
pressure to give (R)-fert-butyl 4-(2,2,2-trifluoroacetamidoazepane-1-carboxylate as a pale
yellow oil (2.61 g, 100%). To a solution of this oil (2.6 g, 8.38 mmol) in DCM (50 mL) at room
temperature was added trifluoroacetic acid (25 mL) and the mixture stirred for 2 hr. The solvent
was removed under reduced pressure and the residue dissolved in DCM and passed through an
SCX column washing with DCM and MeOH and eluting with 1 N ammonia in McOH, The
solvent was removed under reduced pressure to afford (R)-N-(azepan-4-yt)-2,2,2-
trifluoroacctamide as a pale yellow oil (1.3 g, 74%). 'H-NMR (400 MHz, CDCL;) 6 7.83 (s, 1H),
4.44-4.37 (m, 1H), 3.13-3.03 (m, 2H), 2.88 (dt, /= 13.2, 6.6 Hz, 1H), 2.65-2.35 (m, 1H), 2.03-
1.79 (m, 3H), 1.75 (s, 1H), 1.69-1.38 (m, 3H).
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Example 64 (S)-N-(Azepan-4-yD)-2,2 2-trifluoroacetamide
9]

N
CFy
',

Following the procedure for Example 510 starting with (S)-rert-butyl 4-
(benzyloxycarbonylamino)azepane-1-carboxylate gave (S)-N-(azepan-4-y1)-2,2,2-
trifluoroacetamide as a pale yellow oil (1.35 g, 75% over three steps). 'H-NMR (400 MHz,
CDCly) 0 7.86 (s, 1H), 4.44-4.37 (m, 1H), 3.15-3.03 (m, 2H), 2.92-2.81 (m, 1H), 2.67-2.55 {m,
1H), 2.02-1.81 (m, 4H), 1.76-1.56 (m, 3H).

Example 64a fert-Butyl 3-fluoro-3-{4-methoxybenzyloxyjazepane-1-carboxylate

F
BOCOO/\Q\OMe

A solution of (Z)-rerr-Buiyl 3-ox0-2.3,6,7-tetrahydro- 1 H-azepine-1-carboxylate (2 g,
9.48 mmol), (4-methoxyphenylymethanol (6.55 g, 47.4 mmol) and DBU (0.14 mL, 0.95 mmol)
i acetonitrile (10 mL) was heated at 60 °C for 23 hr. The solvents were removed under reduced
pressure. Purtfication by sifica gel column chromatography (0-40% EtGAc/isohexane) gave rert-
butyl 5-(4-methoxybenzyloxy)-3-oxoazepane- i -carboxylate as a clear 01l (1.99 g). To a solution
of this oil (1.33 g, 3.8 mmol) in water/THF (20 m[/20 ml.) was added NaBH, and the mixture
was stirred for 1.3 . The THF was removed under reduced pressure and the aqueous phase was
extracted with EtOAc (3 x 20 mL). The combined organic layers were concentrated under
reduced pressure. Purification vig silica gel column chromatography (0-60% EtOAc/isohexane)
gave tert-butyl 3-hydroxy-5-(4-methoxybenzyloxy)azepane-1-carboxylate (1.30 g) as a clear oil.
This oil (1.15 g, 3.28 mmol) was dissolved in DCM (20 mlL.) and deoxo-Fluor ® was added
(50% in THE, 5.93 mL, 16.4 mmol). The mixture was stirred at room temperature for 18 hr,
diluted with DCM (30 mL), cooled in an ice/water bath and quenched by dropwise addition of
saturated aqueous NaHCO; solution (50 mL). The resuiting mixture was stirred for 10 min. The
organic layer was separated, dried over Na;SO4 and the solvent removed under reduced pressure.
Purification vig silica gel column chromatography (0-30% EtOAc/isohexane) gave tert-butyl 3-
fluoro-5-{4-methoxybenzyloxy)azepane-1-carboxylate (746 mg, 39% over three steps) as a clear
oil. *H NMR (400 MHz, CDCL) 6 7.36-7.30 (i, 2H), 6.95 (d, J= 8.2 Hz, 2H), 5.19-4.64 (m,
1H), 4.65-4.43 (m, 2H), 4.06-3.20 (m, 8H), 2.35-1.67 (m, 4H), 1.55-1.50 (m, 9H).

Example 64b 3-Fluoro-5-(4-methoxybenzyloxy)-1-(1-methyl-4-nitro-1H-pyrazoi-5-

yl)azepane
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NO,

To a solution of tert-butyl 3-fluoro-5-(4-methoxybenzyloxylazepanc-1-carboxylate (740
mg, 0.21 mmol) in MeOH (5 mlL) was added HCI (4 M in 1,4-dioxane, 5.3 ml, 21 mmol) and
the solution was stirred at room temperature for 16 hr. The solvents were removed under reduced
pressure and the residue wag dissolved in MeOH and loaded onto an SCX column, The column
was washed with MeOH and eluted with 7 N ammonia in MeOH. The solvents were removed
under reduced pressure to afford a yellow o1l. To a solution of this o1l in dry DMSO (15 mL) was
added potassium fluoride (0.32 g, 8.4 mmol) and 5-chloro-1-methyl-4-nitro-1 H-pyrazole (372
mg, 2.31 mmol) and the mixture was heated at 65 °C for 16 hr. After cooling to room
10 temperature, the mixture was diluted with water (300 mL) and extracted with EtOAc (2 x 50 mL).

The combined organic layers were washed with water (3 x 30 mL) and the solvent was removed
under reduced pressure. Purification via silica gel column chromatography (20-100%
EtOAc/isohexane) gave 3-fluoro-5-(4-methoxybenzyloxy)-1-(1-methyl-4-nitro- | H-pyrazol-5-
ylyazepane as a yellow o1l (300 g, 35% over two stepsy ‘H NMR (400 MHz, CDCli) 6 7.33-7.23
(m, 3H), 6.89-6.86 (m, 2H), 4.82-4.66 (m, 2H), 4.49-3.93 (1, iH), 3.81 (s, 3H), 3.30-2.99 (i,
4H), 2.95-2.74 (i, 4H), 2.35-2.03 (m, 2H), 1.98-1.83 (m, 2H).

Example 65 N-(1-{I-Ethyl-4-nitro-1-pyrazol-5-yhazepan-4-y13-2,2,2-

f—
LA

trifluoroacetamide

e
\N ON—/(CFB
NJN

NO,

20 Following the procedure for Example 503 starting with 5-chloro-1-ethyl-4-nitro-1H-
pyrazole and 2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y[)-acetamide gave N-(1-(1-ethyl-4-
nitro-1H-pyrazol-5-ylazepan-4-yl}-2,2,2-trifluoroacetamide as a pale yellow gum (0.136 g,
55%). '"H-NMR (400 MHz, CDCL) & 8.07 (s, 1H), 6.39-6.37 (m, 1H), 4.22-4.19 (m, 1H), 4.12 (g,
J=7Hz 2H), 3.42-3.35 (m, 1H), 3.27-3.18 (m, 3H), 2.25-2.05 (m, 2H), 2.00-1.75 (m, 4H), 1.47
(t, /=7 Hz, 3H).

25

Example 66 (R)-N-(1-(1-Ethyl-4-nitro- 1 /-pyrazol-5-ylazepan-4-yl}-2,2,2-

trifiuoroacetamide
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H O
\‘ ‘\N_/<ca:3
Ve
NO,

Following the procedure for Example 503 starting with 5-chloro-1-ethyl-4-nitro-H-
pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-yl)-acetamide (0.1 g, 0.476 mmol)
gave (R)-N-(1-(1-ethyl-4-nitro-1H-pyrazol-5-yl)azepan-4-y1)-2,2,2-trifluoroacetamide as a pale
yellow gum (0.1 g, 60%). 'H-NMR (400 MHz, CDCl;) & 8.07 (s, 1H), 6.39-6.36 (m, 1H), 4.23-
4.19 (m, 111), 4.12 {g, J =7 Hz, 2H), 3.42-3.35 (m, 1H), 3.27-3.18 (m, 3H), 2.25-2.05 (m, 2H),
2.00-1.75 (m, 4H), 1.47 (t, /=7 Hz, 3H).

Example 67  (5)-N-(1-(1-Ethyl-4-nitro- 1 H-pyrazol-5-yi)azepan-4-y1)-2,2,2-

trifluorcacetamide

g 0
\N g N—<CF3
N\;-IN

NO,

Following the procedure lor Exampie 303 starting wah S-chiwve ety bdnmre- 1
pyrazole and (S)-2,2,2-trifluoro-N-(hexahydro- | H-azepin-4-yl)-acetamide gave (8)-N-(1-(1-
ethyt-4-nitro-1 H-pyrazol-5-yl)azepan-4-yl)-2,2 2-trifluoroacetamide as a pale yellow gum (0.12
g, 44%). '"H-NMR (400 MHz, CDCl;) 8 8.07 (s, 1H), 6.42-6.40 (m, 1H), 4.22-4.18 (m, 1H), 4.12
(q,J= THz, 2H), 3.42-3.35 {m, 1H), 3.27-3.18 (i, 3H), 2.25-2.05 (m, 2H), 2.00-1.75 (m, 4H),
1.47 (t, /= THz, 3H).

Example 68  (R)-N-(1-(1-Cyclopropylmethyl-4-nitro-1 H-pyrazol-5-yhazepan-4-yl)-

2,2,2- trifluoroacetamide

z% ‘\H\(O
L O
N
\ /NO

2
Following the procedure for Example 503 starting with 5-chloro-1-cyclopropylmethyl-4-
nitro- [ H-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1 H-azepin-4-yl)-acetamide gave (R)-N-
(1-(1-cyclopropylmethyl-4-nitro-1H-pyrazol-5-ylazepan-4-y1)-2,2,2-trifluoroacetamide as a pale
yellow gum (0.98 g, 55%). ‘H-NMR (400 MHz, CDCl) 6 8.08 (s, 1H), 6.42-6.39 (m, 1H), 4.22-
4.14 (m, 1H), 4.00-3.85 (m, 2H), 3.44-3.32 (m, 1H), 3.30-3.15 (m, 3H), 2.25-2.03 (m, 2H), 2.00-
1.75 {m, 4H), 1.30-1.20 (m, 1H), 0.70-0.62 (m, 2H), 0.50-0.35 {m, 2H).
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Example 69 (R)-N-(1-(1-Cyclopropyl-4-nitro-1/-pyrazol-5-yi)azepan-4-y1)-2,2,2-

trifluoroacetamide
H
Y ~"1
g
NO,

Following the procedure for Example 503 starting with 5-chloro-1-cyclopropyl-4-nitro-
1 H-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1 H-azepin-4-yi)-acetamide gave (R)-N-(1-(1-
cyclopropyl-4-nitro-1H-pyrazol-5-yljazepan-4-yl)-2,2,2-trifluoroacetamide as a pale yellow gum
(0.105 g, 61%). 'H-NMR (400 MHz, CDCls) § 7.96 (s, 1H), 6.55-6.38 (m, 1H), 4.30-4.15 {m,
1H), 3.65-3.53 (m, 1H), 3.55-3.25 (m, 4H), 2.25-2.05 (m, 6H), 1.35-1.05 (m, 41}

Example 70 tert-Butyl 2-(2,6-difluorophenyl)-4-(1-cthyl-5-(4-(2,2,2-

trifluorcacetamidoazepan-1-y)-1/-pyrazol-4-ylcarbamoyljthiazol-5-ylcarbamate

4
JO

3
oY N,
BocHN™ S
A solution of N-(1-(1-cthyl-4-nitro-1H-pyrazol-5-yDazepan-4-yi)-2,2,2-

trifluoroacetamide (136 mg, 0.39 mmol) in MeOH (15 mL) was passed through the H-Cube®
(70 bar, 25 °C, flow rate: 1 mL/min, 30 mm 0% Pd/C cartridge). The solvent was removed
under reduced pressure to afford the crude amine as a purple gum (121 mg). To a solution of this
amine in DCM (10 mL) was added 5-(fert-butoxycarbonylamino)-2-(2,6-
difluorophenyl)thiazole-4-carboxylic acid from Example 25 (149 mg, 0.42 mmol), HATU (0.43
g, 1.14 mmol) and DIPEA (I mE., 5.72 mmol). The mixture was stirred at room temperature for
18 hr. Water (30 ml) was added and stirring continued for 15 min. The layers were separated and
the aqueous extracted with DCM. The combined organics were passed through a phase
separation cartridge and the solvent removed under reduced pressure. Purification of the residue
via silica gel column chromatography (0-100% EtOAc/isohexane) gave ferf-butyl 2-(2,6-
difluorophenyl)-4-( 1 -ethyl-5-(4-(2,2,2-trifluorcacetamido Jazepan-1-yl}-1 H-pyrazol-4-
ylcarbamoyljthiazol-5-ylcarbamate as a colorless solid (170 mg, 68%). 'H-NMR (400 MHz,
CDCL) 8 10.39 (s, 1H), 8.75 (s, 1H), 7.95 (s, 1H), 7.42-7.33 (m, 1H), 7.12-7.02 (m, 2H), 6.35 (d,
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J=8 Hz, 1H), 4.25-4.13 (m, 1H), 4.05 (q, /= 7 Hz, 2H), 3.45-3.25 (m, 2H), 3.23-3.10 (m, 2H),
2.25-1.65 (m, 6H), 1.56 (s, 9H), 1.45 (t,.J= 7 Hz, 31).
Example 71 (R)-fert-Butyl 2-(2,6-difluorophenyl)-4-( [-ethyl-5-(4-(2,2,2-

trifluoroacetamido azepan-I-yl)-1 H-pyrazol-4-ylcarbamoyljthiazol-5-ylcarbamate
O
H
K

A

4 N N

N\\_I
NH

F
N
O I 2
BocHN S

Following the procedure for Example 517 starting with (R)-N-(1-(1-ethyl-4-nitro-1H-
pyrazoi-5-yhazepan-4-yl)-2.2 2-trifluoroacetamide and 5-(zert-butoxycarbonylamino)-2-(2,6-
difluorophenyijthiazole-4-carboxylic acid from Example 235 gave (R)-tert-butyl 2-(2,6-
difluorophenyl}-4-(1-ethyl-5-(4-(2,2,2-trifluoroacetamido)azepan-1-yl)-1 H-pyrazol-4-

10 ylearbamoyl)thiazol-5-ylcarbamate as a cream solid (0.148 g, 76%). 'H-NMR (400 MHz,
CDClz) 6 10,40 (s, 1H), 8.76 (s, 1H), 7.95(s, |H), 7.43-7.34 (m, 1H), 7.12-7.02 (m, 2H}, 637
(d, /=& Hz, 1H), 4.23-4.16 {m, 1H), 4.05 (q, /=7 Hz, 2H), 3.43-3.31 (m, 2H), 3.25-3.15 (m,
2H), 2.22-2.05 (m, 2H), 2.03-1.89 (m, 2H), 1.89-1.72 (m, 2H), 1.57 (m, 12H).

Exaraple 72 (Sy-tert-Butyl 2-(2,6-diflucrophenyl)-4-( L-ethyl-5-(4-(2,2 2~

i5
triflucroacetamido)azepan- 1 -yl}-1H-pyrazol-4-ylcarbamoylthiazol-5-ylcarbamate

e
GF4

N |
Niiif’é::::s

N
O [N

R

BocHN™ S

Following the procedure for Example 517 starting with (S)-N-(1-(1 -ethyl-4-nitro-1H-
pyrazol-5-yhazepan-4-yi)-2,2, 2-trifluoroacetamide and 5-(fert-butoxycarbonylamino)-2-(2,6-
difluorophenyljthiazole-4-carboxylic acid from Example 25 gave (§)-fert-butyl 2-(2,6-

20 difluorophenyl)-4-(1-cthyl-3-(4-(2,2,2-triflucroacetamidoyazepan-1-yi}-1 H-pyrazol-4-
ylcarbamovyl)thiazol-5-ylcarbamate as a cream solid (151 mg, 66%). 'H-NMR (400 MHz,
CDCly) 6 10.40 (s, 1H), 8.75 (s, lH), 7.95 (s, 1H), 7.45-7.34 (m, 1H), 7.12-7.02 (m, 2F), 6.37
(d, /=8 Hz, 1H), 4.23-4.16 (m, 1H), 4.05 (q, /=7 He, 2H), 3.43-3.31 (m, 2H), 3.25-3.15 (m,
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2H), 2.22-2.05 (m, 2H), 2.03-1.89 (m, 2H), 1.89-1.72 (m, 2H), 1.55 (s, 9H), 1.46 (t, J= 7 Hz,
3H).
Example 73 (R)-tert-Butyl 2-(2,6-difluorophenyl)-4-(1-cyclopropylmethyl-5-(4-(2,2,2-

trifluoroacetamido yazepan-1-yl)-1H-pyrazol-4-ylcarbamoyijthiazol-5-ylcarbamate

e
N
O CF,4
N1
N\\_T
NH .

oY, N,
BocHN S
(R)-N-{1-(1-cyclopropylmethyl-4-nitro- 1 H-pyrazol-5-yazepan-4-yl)-2,2,2-
trifluoroacetamide and 5-(tert-butoxycarbonylamine)-2-(2,6-difluorophenyl)thiazole-4-
carboxylic acid were reacted to give (R)-tert-butyl 2-(2,6-difluorophenyl)-4-(1-
cyclopropylmethyl-5-(4-(2,2,2-trifluoroacetamido)azepan- 1 -yl)- L H-pyrazol-4-

10 ylearbamoyl)thiazol-5-ylcarbamate as a cream solid (136 mg, 77%). 'H-NMR (4060 MHz,
CDCh) 6 10.39 (s, 1H), 8.75 (s, 1H), 7.95 (s, 1Hj, 7.41-7.36 (m, 1H}, 7.10-7.02 (m, 2}, 6.37
(d, /=8 Hz, 1H), 4.25-4.10 (m, 1H), 3.90-3.83 (m, 2H), 3.43-3.31 (m, 2H), 3.30-3.15 (m, 2H),
2.25-2.05 (m, 2H), 2.03-1.70 (m, 4H), 1.57 (s, 9H) 1.35-1.20 {m, 1H), 0.64-0.59 (m, 2H), 0.43-
0.38 (m, ZH).

Example 74 (R)-tert-Butyl 2-(2,6-difluorophenyl)-4-( 1~-cyclopropyl-5-(4-(2,2,2-
trifluoroacetamidoazepan- 1-yl)- 1 H-pyrazol-4-ylcarbamoyhthiazol-5-ylcarbamate

BocHMN S

(R)-N-(1-(1-cyclopropyl-4-nitro-1 H-pyrazol-5-yl)azepan-4~yl)-2,2,2-trifluorcacetamide
and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenylithiazole-4-carboxylic acid from
20 Example 25 were reacted to give (R)-rert-butyl 2-(2,6-difluorophenyl)-4-(1-cyclopropyl-5-(4-
(2,2,2-trifluoroacetamido)azepan-1-yl)-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as a
cream solid (142 mg, 73%). ‘H-NMR (400 MHz, CDCls) 3 10.40 (s, TH), 8.76 (s, 1H}, 7.87 (s,
IH), 7.41-7.34 (m, 1H), 7.10-7.00 (m, 2H), 6.39 (d, /= 8§ Hz, 1H), 4.25-4.15 {m, 1H), 3.45-3.36
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(m, 3H), 3.35-3.15 (m, 2H), 2.25-2.12 (m, 1H), 2.10-1.70 (m, 5H), 1.55 (s, 9H), 1.35-1.15 (m,
2H), 1.10-1.00 {m, 2H).
Example 75  (R)-tert-Butyl 2-(2-fluorophenyl)-4-(1-ethyl-5-(4-(2,2,2-
triffuoroacetamido yazepan-1-yl)-1H-pyrazol-4-ylearbamoyl)thiazol-5-ylcarbamate
oo O

N
ol
N\;—IN -

-0

5 BocHN™ >

Following the procedure for Example 506 starting with (R)-N-(1-(1-cthyl-4-nitro-1H-
pyrazol-3-ylyazepan-4-yl)-2,2, 2 -trifluorcacetamide and 5-(rert-butoxycarbonylaming)-2-(2-
fluorophenylthiazole-4-carboxylic acid gave (R)-tert-butyt 2-(2-fluorophenyl)-4-( 1 -ethyl-5-(4-
(2,2,2-trifluoroacetamido)azepan- 1 -yl)- L H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as a

10 cream solid (330 mg, 72%). *H-NMR (400 MHz, CDCl3) 8 10.37 (s, 1H), 8.66 (s, 1H), 8.15-

8.05 (m, 1H), 7.45-7.35 (m, 1H), 7.30-7.15 (m, 3H), 6.31(d, /=8 Hz, 1H), 4.25-4.15 (m, 1),
ST (g S Tz, DR 343330 G DR, 32523008 (my, DB, 2252000 (my 20D, 20004170 (my
4H)y, 1.57 (s, 9H) 1.47 (t, /=7 Hz, 3H).

Example 76 (R)-tert-Butyl 2-(2-fluorophenyl)-4-( 1-cyclopropylmethyl-3-(4-(2,2,2-

-
LA

trifluoroacetamido Jazepan-1-yl)-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate
O

H

N4
CFs

AL
)
)

BocHN

Following the procedure for Example 506 starting with (R)-N-(1-(1-cyclopropylmethyl-
4-nitro- L H-pyrazol-5-ylyazepan-4-y1)-2,2, 2-trifluoroacetamide 5-(feri-butoxycarbonylamino)-2-
(2-fluorophenyl)thiazole-4-carboxylic acid gave (R)-tert-butyl 2-(2-fluorophenyl)-4-(1-

20 cyclopropylmethyl-5-(4-(2,2,2-trifluoroacetamidoYazepan-1-yl)-1 H-pyrazol-4-

ylcarbamoyljthiazol-5-ylcarbamate as a cream solid (350 mg, 70%). 'H-NMR (400 MHz,
CDClL) 6 10.36 (s, 1H), 8.66 (s, 1H), 8.15-8.05 (m, 1H), 7.45-7.35 (m, 1H), 7.28-7.15 (m, 3H),
6.31 (d,/="7.5 Hz, 1H), 4.25-4.15 {m, 1H), 3.95-3.85 (m, 2H), 3.43-3.30 (m, 2H), 3.28-3.15
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(m, 2H), 2.25-2.08 (m, 2H), 2.08-1.70 (m, 4H), 1.55 (s, 9H), 1.35-1.20 {m, 1H}, 0.70-0.60 {m,
2H), 6.50-0.35 (m, 2H).
Example 77  (R)-tert-Butyl 2-(2-fluorophenyl)-4-(1-cyclopropyl-5-(4-(2,2,2-

trifluoroacetamido Jazepan- 1-yl)-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate
Q
H
% i
O
/N N
N
NH E
-0
S

BocHN

Following the procedure for Example 506 starting with (R)-N-(1-(1-cyclopropyl-4-nitro-
1H-pyrazol-5-ylyazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(fert-butoxycarbonylamine)-2-(2-
fluorophenyl)thiazole-4-carboxylic acid gave (R)-tert-butyl 2-(2-fluorophenyl)-4-(1-cyclopropyl-
5-(4-(2,2,2-trifluoroacetamidoYazepan- 1 -yl)-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as

10 acream solid (370 mg, 76%). '"H-NMR (400 MHz, CDCl3) 6 10.36 (s, IH), 8.69 (s, 1H), 8.12-

8.00 (m, 1H), 7.45-7.30 (m, 1H), 7.28-7.15 (m, 3H), 6.40-6.27 {m, 1H), 4.30-4.15 (m, 1H),
JA3-303 g S, 223-0 75 e My P35 s, 9, LRSS 11S (o, 2HE, DG-G05 (my, 2HD)

Example 78  tert-Butyl (1-(4-ammo-1-methyl-1H-pyrazol-5-y)piperidin-4-
vlymethylcarbamate

e
N NHBoc
N\\_I

15 NHz
A solution of 5-chloro-1-methyl-4-nitro~1 H-pyrazole from Example 1 (1.9 g, 11.77

mmol}, 4-(boc-aminomethyl)piperidine (3.78 g, 17.66 mmol) and DIPEA (6.15 mL, 35.31
mmol) in EtOH (20 mL} was heated in a microwave at 130 °C for 1 hr. The solvent was
removed under reduced pressure and the residue re-dissolved in DCM. The organic layer was

20 washed with water, passed through a phase separation cartridge and concentrated under reduced
pressure. The residue was purified via silica gel column chromatography (0-100%
EtOAc/isohexane) to yield tert-butyl (1-(1-methyl-4-nitro-1 H-pyrazol-5-yi)piperidin-4-
yDmethylcarbamate as a yellow solid (3.95 g, 98%). To a solution of this solid (3.84 g, 11.30
mmol) in MeOH (125 mL) was added 10% Pd/C (0.42 g, 3.96 mmol) and ammonium formate

25 (2.85 g, 45.2 mmol). The mixture was heated at 80 °C for 2.5 hr, The mixture was concentrated
under reduced pressure and the residue was re-dissolved m EtOAc and washed with water. The

organic layer was passed through a phase separation cariridge and concentrated under reduced
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pressure to give fert-butyl (1-(4-amino-1-methyl-1 H-pyrazol-5-yl)piperidin-4-
yhmethylcarbamate as a brown o1l (3.49 g, 99%). *H NMR (400 MHz, CDCl3) 8 7.04 (s, 1H),
4.63 (s, 1H), 3.64 (s, 3H), 3.11-3.07 (m, 6H), 2.67 (s, 2H), 1.77 (d, /= 12.8 Hz, 2H), 1.45 (s,
9H), 1.39-1.26 (m, 2H). 1H hidden by water peak.

Example 79 tert-Butyl 4-(5-(4-(butyloxycarbonylammomethylpiperidin-1-yl)-1-
methyl-1H-pyrazol-4-ylcarbamoyi)-2-bromothiazol-3-yicarbamate

! O/\
AN NHBoc
N
NLI
NH

OAIN%Br
BockN~ 9

A solution of PyBOP (2.84 ¢, 5.46 mmol) and 2-bromo-5-(rert-
butoxycarbonylamino ythiazole-4-carboxylic acid (1.39 g, 4.29 mmol) in DCM (10 mL) was
stirred at room temperature for 30 min. A solution of rers-butyl (1-(4-amino-1-methyi-1H-
pyrazol-5-yDpiperidin-4-ylymethylcarbamate (1.2 g, 3.90 mmol) and DIPEA (1.1 mL, 6.24
mmol) in DCM (20 mL) was added and the mixture stirred at room temperature for 16 hr. The
mivture was diluted with DOM and washed with water. The organic laver was separated, passed
through a phase separation cartridge and concentrated under reduced pressure. The residue was
purified via sitica gel colunm chromatography (0-100% EtOAc/isohexane) to vield fert-butyl 4-
(5-(4-(butyloxycarbonylaminomethyl)piperidin-1-yl)-1-methyl- 1LH-pyrazol-4-ylcarbamoyi)-2-
bromothiazol-5-ylcarbamate as a pink solid (2.32 g, 96%). '"H NMR (400 MHz, ds-DMSQ) &
10.62 (5, 1H), 9.64 (s, 1H), 7.23 (s, 1H), 6.86 (t,./= 5.8 Hz, 1H), 3.62 (s, 3H), 3.07(d, /=114
Hz, 2H), 2.95 (t, J=11.5 Hz, 2H), 2.87 (t, /= 6.3 Hz, 2H), 1.67 (d, J = 12.3 Hz, 2H), 1.52 (s,
9H), 1.45 (s, 1H), 1.40 (s, 9H), 1.27-1.16 (m, 2H).

Example 80  5-(tert-Butoxycarbonylamino)-2-(2,6-diftuoro-3-methoxyphenylthiazole-

4-carboxylic acid

H R
N :
i
BocHN™ ©
F OMe

Following the procedure for Examples 19-23 starting with 2,6-difluoro-3-
methoxybenzoyl chloride gave 5-(fert-butoxycarbonylamino)-2-(2,6-difluoro-3-
methoxyphenyljthiazole-4-carboxylic acid as a pale yellow solid (120 mg, 70%). *"H NMR (400
MHz, ds-DMSO) 8 7.32-7.23 (m, 1H), 7.22-7.15 (m, 1H), 3.88 (s, 3H), 1.49 (s, 9H).
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Example 81  (R)-Benzyl 1-(4-(5-tert-butoxycarbonyl-amino-2-bromothiazole-4-
carboxamido)-1-methyl-1 H-pyrazol-5-yl)azepan-4-ylcarbamate
NHCbz

NH
OAIN}‘E%
BocHN” S
A solution of PyBOP (1.31 g, 2.52 mmol) and 2-bromo-5-(tert-
5  butoxycarbonytamino)thiazole-4-carboxylic acid (0.61 g, 1.89 mmol) in DCM (20 mL) was
stirred at room temperature for 30 min. A solution of (R)-benzyl azepan-4-ylcarbamate (0.62 g,
1.80 mmol) and DIPEA (0.5 mL, 2.88 mmoi) in DCM (20 mL) was added and the mixture
stirred at room temperature for 16 hr, The mixture was diluted with DCM and washed with water.
The organic layer was separated, passed through a phase separation cartridge and concentrated
10 under reduced pressure. The residue was purified via silica gel column chromatography (0-
100% EtOAc/hexane) to yield (R)-benzyl 1-(4-(5-tert-butoxycarbonyl-amino-2-bromothiazole-4-
carboxamido)- 1-methyl-1 H-pyrazol-5-yi)azepan-4-yicarbamate as a pink solid (1.04 g, 89%). ‘H
NMR (400 MHz, CDCL) 8 10.28 (s, 1H), 8.40 (s, 1H), 7.75 (s, 1H), 7.38-7.27 (m, SH), 5.09 (s,
2H), 5.00-4.92 (m, 1H), 3.91-3.84 (m, 1H), 3.73 (s, 3H), 3.36-3.24 (m, 2H), 3.15-3.04 (m, 2H),
2.19-2.03 (m, 2H), 1.96-1.79 (m, 3H), 1.75-1.63 (m, 1), 1.52 (s, 9H).

,_.¢
Ly

Example 82 (R)-tert-Butyl 2-bromo-4-(1-methyl-5-(4-(2,2,2-

trifluoroacetanmudo yazepan-1-yl)-1H-pyrazol-4-ylcarbamoyljthiazo-5-ylcarbamate

L
BocHN™ S
2-Bromo-5-(fert-butoxycarbonylamine)thiazole-4-carboxylic acid and (R)-N-(azepan-4-

20 yD)-2,2,2-trifluoroacetamide were coupled to give (R)-tert-butyl 2-bromo-4-( 1 -methyl-5-(4-
(2,2,2-trifluorcacetamido)azepan-1-yl)- 1 H-pyrazol-4-ylcarbamovi)thiazol-5-ylcarbamate as a
salmon solid (500 mg, 74%). '"H NMR (400 MHz, CDCly) & 10.27 (s, 1H), 8.38 (s, 1H), 7.74 (s,
1H), 641 (d,/=82 Hz, 1H), 4.23-4.15 (m, 1H), 3.75 (s, 3H), 3.38-3.29 (m, 2H), 3.22-3.08 {m,
2H), 2.22-2.08 (m, 2H), 2.03-1.93 (m, 2H), 1.88-1.69 (m, 2H), 1.52 (s, 9H).
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Example 83  (R)-4-(benzyloxycarbonylamino)azepane or (S) 4-
(benzyloxycarbonytamino)azepane

NHCbz \NHCbz
N
H N

To a 250 mL 3-neck-round bottom flask was added rert-butyl 4-aminoazepane-1-
carboxylate (8.80 g, 41.0 mmol), triethylamine (29 mL, 0.21 mol) and methylene chloride (20
ml). The mixture was cooled to -20 °C and benzyl chloroformate (8.4 g, 49 mmol) was added
dropwise via a syringe over 10 min. The heterogeneous mixture was warmed to room
temperature and stirred for 2 h. The reaction was monitored by LCMS and upon completion of
the reaction, the solvent was distitled off and the crude product was purified via flash
chromatography, heptane/ethyl acetate 10% to 30% to afford a white solid (6.0 g, 42%).

The racemic azepine was resolved using chiral SFC (Supercritical Fluid Chromatography,
see White and Burnett (2005) Jour. of Chrom. A1074:175-1835) under pressurized carbon dioxide
with a Chiralpak OJ-H (100x4.6mm, 5 micron) column, 15% Methanol/CO,, with a flow rate of
200 ml/min, pressure at 100 bars and at 40°C for 5 min. to afford the two enantiomers ((R)-rert-
gt Dby By foxyeurbony lermme repane- f-carboxyliare and {Shrorr-buty! de
(benzyloxycarbonylamino)azepane-1-carboxylate).

To a 100 mL round bottom flask was added one of the enantiomers, dioxane (20 mlL) and
12N HCI (4mL). The mixture was stirred for 2 h and the solvent was distilled off. The product,
an HCl salt, (2.2 g, 37%) of 1somer 1 and (2.4 g, 40%) of isomer 2 was used directly in the next
step.

Example 84  tert-Butyl 5-azido-3-hydroxy-3-methylazepane-1-carboxylate

HO

BocN N2

To a stured solution of (Z)-tert-butyl 3-0x0-2,3,6,7-tetrahydro-1H-azepine-1-carboxylate
(I5 g, 71.1 mmol) in acetonitrile (25 mL) was added trimethylsilylazide (28.2 mL., 213 mmol)
followed by Amberlite IRA 900F resin (loading: 2-3 mmol/g, 18 g) and the mixture was heated
at 60 °C for 4 hr. After standing at room temperature for 16 hr, the resin was filtered off, washed
with acetonitrile and the solvent removed under reduced pressure to give a yellow oil. To a
solution of this oil (813 mg, 3.2 mmol) in dry Et;O (20 ml) cooled in an ice-salt bath was added
a sohuttion of methyl lithium (1.6 M in Et,0, 2.1 mL, 3.36 mmol) dropwise over 10 mins. After
stirring for a further 1.5 hr, saturated NaHCOs (10 mL) was added and the mixture was extracted
with EtOAc (2 x 20 mL). The combined organic layers were dried over MgSQO, and the solvent
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removed under reduced pressure to afford a green oil (0.8 g, 81% over four steps). '"H NMR (400
MHz, CDCl) & 4.60-2.65 (m, 6H), 2.30-1.60 (m, 4H), 1.55-1.20 (m, 12H).
Example 84a 5-Azido-3-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-ylyazepan-3-ol
HO
N-i’ N N,
T
NO,

A solution of rert-butyl 5-azido-3-hydroxy-3-methylazepanc-1-carboxylate (0.8 g, 3
mmol) in DCM (15 mL) and trifluoroacetic acid (5 mL) was stirred at room temperature for 1.5
hr and then concentrated under reduced pressure, The residue was dissolved in the minimum
vohame of DCM, loaded onto an SCX column, washed with DCM and MeOH and eluted with 1
N ammonia in MeOH. The solvent was removed under reduced pressure. To a solution of the
residue in anhydrous DMSO (10 mL) was added 5-chloro-1-methyl-4-nitro- 1 H-pyrazole (574
mg, 3.36 mmol) and potassium fluoride (675 mg, 12,7 nunol). The mixture was heated at 70 °C
for 16 hr under nitrogen, then cooled and poured into water (300 mL). The mixture was extracted
with EtOAc (3 x 150 mL) and the combined organic layers were washed with water (100 mL)

and brine 130 mi.). separated. dried over Mg80; and concentrated to give a brown gum.
Purirication via silica gel column chromatography (0-100% EtOAc/isohexane) gave 5-azido-3-
methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yDazepan-3-ol as a mixture of four diastercoisomers
G.38 g, 47% over 2 steps). 'H NMR (400 MHz, CDCls) 8 8.04 (s, 1H), 4.12-3.90 {m, 111}, 3.85
and 3.74 (2s, 3H), 3.60-3.40 (m, 1), 3.40-3.30 (m, 1H), 3.25-3.10 {m, [H), 3.00-2.60 (m, 2H),

2.30-2.10 (m, 2H), 2.00-1.70 (m, 2H), 1.35-1.15 (m, 3E). LCMS (ES+) m/z 296 (M+1).

‘This mixture was separated into two pairs of diasterecisomers vig silica gel column
chromateography (0-50% EtOAc/isohexane) to afford:

Less polar pair of diastercoisomers (111A) 'H NMR (400 MHz, CDCl3) 6 8.04 (s, 1H),
4.12-3.95 (m, 1H), 3.83 (s, 3H), 3.60-3.50 (m, 1H), 3.45-3.30 (m, 1H), 3.25-3.10 (m, 1H), 2.95-
2.85 (m, 1H), 2.55 (br s, 1H), 2.30-2.10 (m, 2H), 2.00-1.70 {m, 2H), 1.25 (s, 3H). LCMS (ES+)
m/z 296 (M+1).

More polar pair of diastereoisomers (111B) *H NMR (400 MHz, CDCl3) 6 8.04 (s, 1H),
4.00-3.92 (m, 1H), 3.90 (s, 3H), 3.55-3.45 (m, 1H}, 3.40-3.30 (m, 1H), 3.25-3.15 (m, 1H), 3.00-
2.85 (m, 1H), 2.83 (s, 1H), 2.30-2.10 (m, 3H}, 1.95-1.85 (m, 1H), 1.20 (s, 3H). LCMS (ES+) m/z
296 (M+1).

Example 84b  fert-Butyl 6-fluoro-6-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yljazepan-

4-ylcarbamate
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NO,

Triphenylphosphine (338 mg, 1.29 mmol) was added to a stirred solution of 5-azido-3-
methyl-1-(1-methyl-4-nitro-1 H-pyrazoi-5-yhazepan-3-ol (380 mg, 1.29 mmol) in THF (15 mL)
and water (3 mL} and the mixturc was heated at 60 °C for 16 hr. The reaction mixture was
concentrated under reduced pressure. The residue was dissolved in DCM (20 mL) and DIPEA
(0.67 mL, 3.86 mmol) and di-tert-butyldicarbonate (565 mg, 3.58 mmo!) were added. The
mixture was stirred at room temperature for 20 hr, concentrated under reduced pressure and the
residue purified vie silica gel column chromatography (0-100% EtOAc/isohexane) to afford a
pale orange solid (0.4 g}. To a solution of this solid (0.4 g, 1.29 mmeol} in DCM (10 mL) was
added deoxo-Fluor® (1.2 mL, 3.31 mmol, 50% in THF) and the mixture was stirred at room
temperature for 20 hr. Saturated NaHCO: (30 mL) was added and stirring continued for 15 mins.
The aqueous layer was extracted with DCM (30 mL) and the combined organic fayers were dried
over MgSO, and concentrated under reduced pressure. Purification vig silica gel column
chromatogranhy (0-100%. EiOQAc/isohexane) gave rerr-butyl 6-fluoro-6-methyl-1-(1-methyl-4-
nitro- 1H-pyrazoi-3-ylyazepan-4-ylcarbamate as a pale orange gum (315 mg, 64% over three
steps). "H NMR (400 MHz, CDCl:) é 8.04 (s, 1H), 5.30-4.90 {m, 1H), 4.75-4.15 (m, 1H), 3.90-
3.75 (m, 3}, 3.65-3.00 (m, 4EL), 2.55-1.75 (m, 4H), 1.48 (3, 9H), 1.45-1.25 (m, 3H). LCMS
(ES+) m/z 394 (M+Na).

Example 84¢  terr-Butyl 6-hydroxy-6-methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-

ylyazepan-4-ylcarbamate (Less polar pair of diastereomers)

HO
i
N'N N NHBoc
\
NO,

Triphenylphosphine (113 mg, 0.43 mmol) was added to a stirred solution of 5-azido-3-
methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-3-ol (less polar pair of diastercomers) {103
mg, 0.35 mmol) m THF (5 mL) and water (1 mL)} and the mixture was heated at 60 °C for 16 hr.
The reaction mixture was concentrated under reduced pressure and the residue was dissolved in
DCM (10 mL) and DIPEA (0.19 mL, 1.09 mmol) before di-tert-butyldicarbonate {153 mg, 0.70
mmol) was added. The mixture was stirred at room temperature for 3 hr and then washed with
saturated NalHCO;z (15 mL). The organic layer was passed through a phase separation cartridge

and the solvent removed under reduced pressure. The residue was purified via silica gel column
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chromatography (0-100% EtOAc/isohexane) to afford a pale orange gum (110 mg, 86% over

two steps). 'H NMR (400 MHz, CDCL) & 8.02 (s, 1H), 4.62 (br s, 1H), 4.2-4.10 {m, 1H), 3.87 (s,

3H), 3.60-3.45 (m, 1H), 3.35-3.10 (m, 2H), 2.90-2.80 (m, 1H), 2.73 (br s, 1H), 2.25-2.10 (m, 1H),

2.05-1.90 (m, 1H), 1.80-1.65 (m, 2H), 1.45 (s, 9H), 1.19 (s, 3H). LCMS (ES+) m/z 370 (M+1).
Example 84d  tert-Buty! 6-hydroxy-6-methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-

yl)azepan-4-ylcarbamate (More polar pair of diastercoisomers)

HO
4
N’ N NHBoc
/)
NO,

Following the procedure for Intermediate 113 starting from 5-azido-3-methyl-1-(1-
methyl-4-nitro-1H-pyrazol-5-ylazepan-3-ol (more polar pair of diastercoisomers) gave fert-
butyl 6-hydroxy-6-methyl-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)azepan-4-ylcarbamate (more
polar pair of diastercoisomers} as a paie orange gum (100 mg, 97%). 'H NMR (400 MHz,
CDCls) 6 8.03 (s, 1H), 4.70 (br s, 1H), 4.05-3.90 (m, 1H), 3.88 (s, 3H), 3.60-3.50 (m, 1H}, 3.35-
3.25 (m, 1H), 3.15-3.05 (m, 1H), 2.95-2.85 (m, 1H), 2.30-2.10 (m, 1H), 2.10-1.80 (m, 4H), 1.45
(s, 9H), 1.26 (s, 3H) LOMS (ES+ymz 370 (M+1).

Example 84e rerr-Butyl o-methoxy-6-methyi-1-( 1-methyl-4-nitro-1 H-pyrazol-5-
ylyazepan-4-yicarbamate (Less polar patr of diastercoisomers)

MeC

NN NHBoc

NO,

To a solution of 5-azido-3-methyl-1-(1-methyl-4-miro-1 H-pyrazol-5-yhazepan-3-ol (less
polar pair of diastereoisomers) (115 mg, 0.53 mmol) in dry DMF (2 mL) at room temperature
under nitrogen was added sodium hydride (25 mg, 0.63 mmol, 60% dispersion in oil) and the
mixture was stirred at room temperature for 10 mins. Methyl iodide (0.05 mL, 0.80 mmol) was
added and the mixture was stirred at room temperature for 1 hr. Ice-water (50 mL) was added
and the mixture was extracted with EtOAc (2 x 25 mL). The combined organic layers were
washed with brine (20 mL)}, separated, dried over MgSOy and the solvent removed under
reduced pressure. The residue was dissolved in THY (5 mL) and water (1 mL) and
triphenylphosphine {102 mg, 0.39 mmol) was added. The reaction mixture was heated at 60 °C
for 16 hr. The mixture was concentrated under reduced pressure. The residuce was dissolved in
DCM (10 mL) and DIPEA (0.2 mL, .15 mmol) and di-terr-butyldicarbonate (170 mg, 0.78

mmol) were added. The mixture was stirred at room temperature for 3 hr then washed with
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saturated NaHCOs (15 mL). The organic layer was passed through a phase separation cartridge
and the solvent removed under reduced pressure. Purification via silica gel column
chromatography (0-100% EtOAc/isohexane) gave ferf-butyl 6-methoxy-6-methyl-1-(1-methyl-4-
nitro-1 H-pyrazol-5-yhazepan-4-ylcarbamate (less polar pair of diastereoisomers) as a pale
orange gum (118 mg, 79% over three steps). 'H NMR (400 MHz, CDCly) 6 8.02 (s, 1H), 4.55 (br
s, 1H), 4.20-4.10 (m, 1H), 3.88 (s, 3H), 3.45-3.25 (m, 2H), 3.20 (s, 3H), 3.20-2.95 (m, 2H), 2.30-
2.10 (m, 2H), 1.80-1.50 (m, 2H), 1.45 (s, 9H), 1.08 (5, 3H). LCMS (ES+) m/z 384 (M+1).

Example 84f tert-Butyl 6-methoxy-6-methyi-1-(1-methyl-4-nitro-1 H-pyrazol-5-
yhazepan-4-vicarbamate (Diastereomer B)

MeC

!
N
N’ N NHBoc
v

NO,

Following the procedure for Intermediate 113 starting from S-azido-3-methyl-1-(1-
methyl-4-nitro-1 H-pyrazol-5-ylazepan-3-ol (more polar pair of diastereoisomers) gave fert-
butyl 6-methoxy-6-methyl-i-(1-methyl-4-nitro- 1 H-pyrazol-5-yhazepan-4-ylcarbamate (more
polar pair of diastercoisomers) as a pale orange gum {110 ma. 68% over three steps). 'H NMR
(400 MHz, CDCl3) 8 8.03 (s, 1H), 5.70 (br s, 1H), 4.03-3.90 (m, 1H), 3.88 (s, 3H), 3.50-3.25 (m,
2H), 3.15 (s, 3H), 3.10-2.90 (m, 2H), 2.25-2.05 (m, 2H), 2.00-1.85 (m, 1H), 1.75-1.60 (m, 1H),
1.45 {s, 9D, 1.14 (s, 3H). LOMS (ES+) vz 384 (M+1).

Example 85  rert-Butyl 5-(benzylidencaminooxy)-3,3-difluoroazepane-1-carboxylate

) i p
/N =
BocN [

(Z)-tert-butyl 3-0x0-2,3,6,7-tetrahydro-1H-azepine-1-carboxylate (330 mg, 1.56 mmol),
(E)-benzaldehyde oxime (286 mg, 2.36 mmaol) and DBU (0,007 mL, 0.05 mmol) were combined
im MeCN (0.5 mL) and the mixture was stirred at room temperature for 48 hr. The solvent was
removed under reduced pressure and the residue purified via preparative HPLC to give fert-butyl
5-(benzylideneaminooxy)-3-oxoazepane-1-carboxylate as a brown oil (127 mg).

A solution of this oil (125 mg, 0.37 mmol) in DCM (20 mL) was treated with deoxo-
Fluor ® (50% in THF, 0.67 mL, [.86 mmol) and the mixture was stirred at room temperature for
18 hr. The mixture was diluted with DCM (20 mL), cooled in an ice/water bath and quenched by
dropwise addition of saturated aqueous NaHCO; (30 mL). The resulting mixture was stirred for
10 min. The organic layer was separated, dried over NazSO4 and the solvent removed under

reduced pressure. Purification via silica gel column chromatography (0-30% EtOAc/isohexane)
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gave tert-butyl 5-(benzylideneaminooxy)-3,3-difluoroazepanc-1-carboxylate (101 mg, 18% over
two steps) as a clear oil. "H NMR (400 MHz, CDClz) 6 8.11-8.03 (m, 1H), 7.61-7.55 (m, 2H),
7.40-7.36 (m, 3H), 4.52-4.42 (m, 1H), 4.02-3.56 (m, 31D, 3.51-3.27 (m, 1H), 2.67-2.51 (m, 1H),
2.42-2.21 (m, 2H), 2.09-1.91 (m, 1H), 1.50-1.45 (m, 9H).

Example 85a Benzaldehyde O-6,6-difluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-

yl)azepan-4-yl oxime

r F
| N
ot
oy
NO

Following the procedure for Intermediate 109 starting from rerr-butyl 5-

2

{benzylidencaminooxy)-3,3~diffuoroazepane-1-carboxylate gave benzaldehyde 0-6,6-difluoro-1-
(1-methyl-4-nitro-1+-pyrazol-5-ylazepan-4-yi oxime as a yvellow oil (52 mg, 33%). 'H NMR
(400 MHz, CDCl) & 8.21-7.98 (m, 1H}, 8.05 (s, 1H), 7.63-7.38 {m 2H), 7.41-7.36 {m, 3H),
4.71-4.62 (m, 1H), 3.85 (s, 3H), 3.80-3.65 (m, 1H), 3.47-3.39 (m, 2H), 3.26-3.23 (m, 1H), 2.77
(q, J=13.2 Hz, 1H), 2.58-2.29 (m, 2H), 2.23-2.10 {m, 1H).

INTERMEDIATES

Intermediate 1 tert-Butyl methyl((1-(1-methyl-4-nitro- 1 H-pyrazol-5-yD)piperidin-
4-yDmethyhcarbamate

N \}i T NOAYT‘BOC

NO,

A solution of 5-chloro-1-methyl-4-nitro-1 H-pyrazole from Example 1 (0.2 g, 1.23 mmol),
tert-butyl methyl(piperidin-4-ylmethyl)carbamate (0.29 g, 1.36 mmol) and DIPEA (1 ml,, 5.7
mmol) in EtOH (3 mL) was heated at 130 °C in a microwave for 2 hr. The solvent was removed
under reduced pressure and the residue was purificd by silica gel column chromatography (40%
EtOAc/isohexane) to give fert-butyl (1-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperidin-4-
yDmethylcarbamate as a yellow o0il (0.34 g, 80%). To a solution of this o1l (0.15 mg, 0.44 mmol)
in DMF (5 mL) cooled to 0 °C was added sodium hydride (27 mg, 0.66 mmol, 60% in mineral
oil) and the mixture was stirred at 0 °C for 15 min. lodomethane (6.03 mL, 0.53 mmol) was
added and the mixture was stirred at 0 °C for 30 min. Additional sodium hydride (14 mg, 0.33
mmel) and iodomethane (0.02 mlL, 0.78 mmol} were added, the reaction mixture was allowed to
warmto 10 °C and stirred for 1 hr. Water (10 ml.) was added and the mixture was extracted with

EtOAc (60 mL). The organic layer was washed with water (7 x 10 mL), washed with brine (10
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ml.), separated, dried over MgSO; and the solvent removed under reduced pressure. Purification
of the residue by silica gel cotumn chromatography (30% BtOAc/isohexane) afforded fers-butyl
methyl((1-(1-methyl-4-nitro-1 H-pyrazol-5-yi)piperidin-4-yhmethyl)carbamate as a yellow oil
(148 mg, 95%). 'H NMR (400 MHz, CDC13) § 8.01 (s, 1H), 3.74 (s, 3H), 3.38-3.26 (m, 2H),
3.25-3.15 (m, 2H), 3.12-2.95 (m, 2H), 2.89 (s, 3H}, 1.90-1.71 (1, 3H), 1.60-1.32 (m, 2H), 1.47
(s, 9H).

Intermediate 2 fert-Butyl 6,6-difluoro-4-(1-methyl-4-nitro-1H-pyrazol-5-yl)-1,4-
diazepane-1-carboxylate

NBoc
g
o
NO,

A solution of 5-chloro-1-methyl-4-nitro-1 H-pyrazole (1.62 g, 10.0 mmol), 1,4-diazepan-
6-0l (4.18 g, 15.0 mmol) and DIPEA (6.6 mL) in EtOH (6 mL) was heated at 130 °Cina
microwave for 3 hr, The solvent was removed under reduced pressure and ithe ressduc dissolbved
in DCM (60 mL) and DMF (10 mL). Di-fert-buty! dicarbonate {8.73 g, 40 mmol) and DIPEA
(3.48 mL) were added and the mixture stirred at room temperature for 16 hr. The solvent was

- o B B PP ropprree ool dloa wanl A s Eamdd Bug e 2 dTlmn ewnd s haaenen o s
removed under reduced DTOSSUTT af and FORMGUC DUTTGREG O SIGO8 g0 JORImn 00

sranhy

(0-100% EtOAc/isohexane) to give fert-butyl 6-hydroxy-4-(1-methyl-4-nitro-1H-pyrazol-5-yl)-
1,4-diazepane-t-carboxylate (2.13 g) as a yellow oil. To a solution of this 01l (2.13 g, 6.2 mmol)
in DCM (20 mL), Dess-Martin periodinane (3.18 g, 7.49 mmol) was added portionwise. After
stirring at room temperature for 18 hr, the mixture was diluted with DCM (20 mL) and quenched
with saturated aqueous NaHCO; (40 mL) foliowed by 20% aqueous sodium thiosulphate (40
mL). The resulting mixture was stirred for 20 min. The organic layer was separated, dried over
Na»S04 and the solvent removed under reduced pressure. Purification vig silica gel column
chromatography (0-100% EtOAc/isohexane) gave fert-butyl 4-(1-methyl-4-nitro~1/-pyrazol-5-
y1}-6-0ox0-1,4-diazepane-1-carboxylate (1.6 g) as a viscous yellow oil. To a solution of this oil
(0.49 ¢, 1.43 mmol} in DCM (10 mlL) was added deoxo-Fluor ® (50% in THF, 1.3 mL, 3.6
mmol) and the mixture was stirred at room temperature for 18 hr, The mixture was diluted with
DCM (30 mL), cooled in an ice/water bath and quenched by dropwise addition of saturated
aqueous NaHCO: (50 mL). The resulting mixture was stirred for 10 min. The organic fayer was
separated, dried over Na;SO4 and the solvent removed under reduced pressure. The crude
product was purified via silica gel column chromatography (0-60% EtOAc/isohexane) to give
tert-butyl 6,6~difluoro-4-(1-methyl-4-nitro-1H-pyrazol-5-yl)-1,4-diazepane-1-carboxylate (467
mg, 42% over four steps) as 2 clear oil, 'H NMR (400 MHz, CDCL) 3 8.04 (s, 1H), 4.05-3.27 {m,
11H), 1.50 (s, 9H).
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Intermediate 3 tert-Butyl 4-(4-(2-bromo-5-(tert-butoxycarbonylamino thiazole-4-

carboxamido)-t-methyl-1 H-pyrazol-5-y1)-6,6-difluoro-1,4-diazepane-1-carboxylate
i l/\ NBoc

N‘N N\_&
\L.Z/ £F
NH

O)IN
I S>—ar
S%

BocHN

A solution of tert-butyl 6,6-diftuoro-4-(1-methyl-4-nitro-1 H-pyrazot-3-yl)-1,4-diazepane-
1-carboxylate (467 mg, 1.29 mmol) in MeOH (30 mL) was passed through the H-Cube® (70 bar,
60°C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under
reduced pressure to afford a red oil (428 mg). To a solution of this 0il in DCM (15 mL) was
added 2-bromo-5-(tert-butoxycarbonylamino thiazole-4-carboxylic acid (459 mg, 1.42 mmol),
PyBOP (1.0 g, 1.94 mmol) and DIPEA (0.57 ml., 3.22 mmol) and the mixture was stirred at
room temperature for 16 hr. Water (20 ml) was added and the mixture was diluted with [DOM
{100 mL). The organic layer was washed with water (20 mL), separated, dried over MgSO, and
the solvent removed under reduced pressure. Purification via silica gel column chromatography
{0-80% EtOAc/isohexane) gave rert-butyl 4-(4-(2-bromo-3-(feri-butoxycarbonylamino yihiazobo-
4-carboxamido}-1-methyl-1H-pyrazol-5-yl)-6,6-difluoro-1,4-diazepane-1-carboxylate as a beige
foam (565 mg, 69% over two steps). "H NMR (400 MHz, CDCI:) 6 10.23 (s, 1H), 8.31 (s, 1H).
7.62 (s, 111}, 4.07-3.95 {m, 2k, 3.76 (s, 3H), 3.64 {5, 2H), 3.56-3.42 {m, 21}, 3.38-3.28 (1, 2H),
1.53 (s, 9H), 1.49 (s, 9H).

Intermediate 4 (R)-N-(Azepan-4-y1)-2,2, 2trifluoroacetamide

Heg?
of
HN

A solution of (R)-tert-buty! 4-(benzyloxycarbonylamino azepane- -carboxytate (3.25 g,
0.33 mmol) in MeOH (100 mL) was stirred at room temperature under an atmospheric pressure
of hydrogen gas in the presence of 10% palladium on carbon (1 g) for 1.5 hr. The mixture was
filtered through Celite® and the solvent removed under reduced pressure to afford {R)-fert-butyl
4-(2,2,2-trifluoroacetamidoazepane-1-carboxylate as a pale grey oil (2 g, 100%). To a stirred
solution of this oil (1.8 g, 8.4 mmol} and DIPEA (3 mL, 17.2 mmol) in DCM (100 mL) at room
temperature was added trifluoroacetic anhydride (1.31 mL, 9.3 mmol) dropwise over 5 min and
the resultant pale yellow solution was stirred for 18 hr. Saturated aqueous NaHCOs5 solution (150
mL} was added and stirring continued for 1 hr. The layers were separated, the organics passed

through a phase separation cartridge and the solvent removed under reduced pressure to give (R)-
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fert-butyl 4-(2,2,2-trifluoroacetamido Jazcpane- 1 -carboxylate as a pale yellow o1l (2.61 g, 100%).
To a solution of this 0il (2.6 g, 8.38 mmol) in DCM (50 mL) at room temperature was added
trifluoroacetic acid (25 mL) and the mixture stirred for 2 hr. The solvent was removed under
reduced pressure and the residue dissolved in DCM and passed through an SCX column washing
with DCM and MeOH and eluting with 1 N ammonia in MeOH. The solvent was removed under
reduced pressure to afford (R)-N-(azepan-4-y1)-2,2,2-trifluoroacetamide as a pale yellow oil (1.3
g, 74%). 'H-NMR (400 MHz, CDCly)  7.83 (s, 1H), 4.44-4.37 (m, [H), 3.13-3.03 (m, 2H), 2.88
(dt, /= 13.2, 6.6 Hz, 1H), 2.65-2.55 (m, 1H), 2.03-1.79 (m, 3H), 1.75 (s, 1H), 1.69-1.58 (m, 3H).
Intermediate 5 5-Chloro-1-(2,2-difluoroethyl)-4-nitro~1 H-pyrazole
F

=
N

N ©

NO,

To a stirred solution of 1-(2,2-difluoroethyl)-4-nitro-1H-pyrazole (1.0 g, 5.13 mmol) in
dry THF (20 mL) cooled to -70 °C was added dropwise a solution of lithium
hexamethyldisilazide (1 M in THF, 8.47 mL, 8.47 mmol). After stirring at -70 °C for 40 min. the
reaction mixture was allowed to warm to -55 °C over 20 min. After recooling to -70 °C , a
solution of perchlorocthane (1.74 g, 7.34 mmol) in THF (10 mL) was added slowly and the

=]

reaction mixture was stirred at -70 °C

E

or 1.5 hr. Saturated aqueous ammonium chloride sofution

=iy

(30 mL) was added foilowed by water (15 mL) and the mixture was extracted with EtOAc (3 x
100 mL). The combined organic layers were dried over MgSO4 and the solvent removed under
reduced pressure. Purification of the residue by silica gel column chromatography (0-100%
EtOAc/isohexane) gave 5-chloro-1+(2,2-difluoroethyi)y-4-nitro- 1 H-pyrazole as an off-white solid
(438 mg, 37%). 'H NMR (400 MHz, CDCL) 6 8.24 (s, 1H), 6.18 (11, ./ = 54.8, 4.2 Hz, 1H), 4.58
(td, J=12.8, 4.2 Hz, 2H).

Intermediate 6 (R)-N-(1-{4-Amino-1-(2,2-difluoroethyl)-1 H-pyrazol-3-yljazepan-
4-yN)-2,2,2-4rifluoro-N-methylacetamide

F \ o
N N
¥y
NHo

A solution of 5-chioro-1-(2,2-difluoroethyl)-4-nitro- 1 H-pyrazole (438 mg, 2.07 mmol),
(R)-N-(azepan-4-y1)-2,2 2-trifluoroacetamide (438 mg, 2.07 mmol) and DIPEA (1 mL) in EtOH

(4 mL) was heated at 155 °C in the microwave for 5 hr. The solvent was removed under reduced
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pressure and the residue purified by silica gel column chromatography (0-100%
EtOAc/isohexane) to give (R)-N-(1-(1-(2,2-difluorocthyl)-4-nitro- 1 H-pyrazol-5-ylazepan-4-yl)-
2,2 2-trifluoroacetamide as a pale orange gum (518 mg). A portion of this gum {39 mg, 0.10
mmol) in dry THF (2 mL) was treated with sodium hydride (60% in mineral oil, 5 mg, 0.12
mmol). After stirring at room temperature for 10 min, iodomethane (0.01 miL, 0.20 mmol) was
added and the reaction mixture was stirred at room temperature for 2 hr. The reaction was
repeated on the remaining (R)-N-(1-(1-(2,2-difluoroethyl)-4-nitro- H-pyrazol-5-ylyazepan-4-yl)-
2,2 2-trifluoroacetamide. Water (50 mi) was added carefully and the mixture was extracted with
EtOAc (2 x 100 mL). The organic layers were combined, dried over MgSO4 and the solvent was
removed under reduced pressure to give (R)-N-(1-(1(2,2-difluoroethyl)-4-nitro- | H-pyrazol-5-
vlhazepan-4-yi)-2,2 2-trifluoro-N-methylacetamide as a pale yellow gum (518 mg). This gum
(514 mg, 1.29 mmol) was dissolved in MeOH (20 mL) and treated with ammonium formate (325
mg, 6.15 mmol) and 10% palladivm on carbon {50 mg). The mixture was heated at 835 °C for 2
hr. After cooling to room temperature the catalyst was filtered off and the filtrate was
concentrated under reduced pressure. The residue was partitioned between DCM (50 mL) and
water (30 mL) and the aqueous layer was extracted with DCM (2 x 50 mL). The combined
organic fayers were passed through a phase separation cartridge and the solvent was removed
under reduced pressure to afford (R)-N-(1-(4-amino-1-(2,2-difluoroethyl)-1 H-pyrazol-5-
yhazepan-4-y[)-2,2,2-trifluoro-N-methylacetamide as a pale yellow gum (348 mg, 46% over
three steps). *H NMR (400 MHz, CDCL) 8 7.13 {5, 1H), 6.19 {tq, J = 55.4, 4.4 Hz, 1H), 4.65-
4.15 (m, 3H), 3.40-3.10 (m, 4H), 3.10 and 2.97 (2 s, 3H), 2.80 (br s, 2H), 2.10-1.70 {im, 6H).
Intermediate 7 (R)-tert-Butyl 2-bromo-4-(1-(2,2-difluoroethyh)-3-(4-(2,2,2-
trifluoro-N-methylacetamido)azepan-1-y1)-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate

&

T \_©
" 9! e,

N’ N

W /Z

iNH
OJIN\%Br

BocHN S

To a solution of (R)-N-(1-(4-amino-1-(2,2-diftuorocthyl}-1 H-pyrazol-3-ytazepan-4-yl)-
2,2, 2-trifluoro-N-methylacetamide (248 mg, 0.67 mmol) in DCM (20 mL) was added DIPEA
(1.0 mL, 5.7 mmol), PyBOP (700 mg, 1.34 mmol) and 2-bromo-5-(tert-butoxycarbonylamino)-
thiazole-4-carboxyhic acid (282 mg, 0.87 mmol) and the mixture was stirred at room temperature
for 20 hr. Water (50 mL) was added and stirring continued for 1 hr. The mixture was extracted

with DCM (50 ml.), the combined organic layers were passed through a phase separation
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cartridge and the solvent removed under reduced pressure. Purification via silica gel column
chromatography (0-100% EtQAc/isohexane) gave (R)-fert-butyl 2-bromo-4-(1-(2,2-
diffuoroethyl)-5-(4-(2,2,2-trifluoro-N-methylacetamido azepan-1-yl)-1H-pyrazol-4-

~ ylcarbamoylithiazol-5-ylcarbamate as a pale yeliow gum (405 mg, 90%). "H NMR (400 MHz,

CDCl) 8 10.27 and 10.26 (2s, 1H), 8.32 and 8.27 (2s, 1H), 7.88 and 7.85 (2s, 1H), 6.36-6.02 {m,
1H), 4.67-4.11 (m, 2H), 3.41-3.08 (i, 5H), 3.08 and 2.95 (2s, 3H), 2.22-1.71 (m, 4H), 1.31-1.18
(m, 2H).

Intermediate 8 1-(4-Amineo-1-(2,2-difluoroethyl)- 1 H-pyrazol-5-yhazepan-4-ol

F
OH
"o
N
- N
T
NH,

A solution of 5-chloro-1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazole (470 mg, 2.22 mmoi},
azepan-4-ol (281 mg, 2.44 mmol) and DIPEA (1 mL) in EtOH (3 mL) was heated at 155 °C in
the microwave for 5 hr. The solvent was removed under reduced pressure and the residue
purified by silica gel column chromatography (0-100% EtOAc/isohexane) to give i-(1-(2,2~
difluoroethyl)-4-nitro- 1 H-pyrazol-3-yl)azepan-4-ol as a pale orange gum (400 mg). This gum
{390 mg, .35 mmol) was dissolved in MecOH (25 mL) and trcated with ammonium formate {340
mg, 5.38 mmol) and 10% palladium on carbon (50 mg). The mixture was heated at 85 °C for 4
hr. After standing at room temperature overnight more ammonium formate {205 me, 3.25 mmol)
and 10% palladium on carbon (50 mg) were added to the reaction mixture which was then heated
at 83 °C for 1 hr. The catalyst was filtered off and the filtrate was concentrated under reduced
pressure. The residue was partitioned between DCM (30 mL) and water (20 mL). The organic
layer was passed through a phase separation cartridge and the solvent was removed under
reduced pressure to afford 1-(4-amino-1-(2,2-difluoroethyl)- 1 H-pyrazol-5-yl)azepan-4-ol as an
orange oil (265 mg, 42% over two steps). 'H NMR (400 MHz, CDCl) 6 7.17 (s, 1H), 6.27-5.91
(m, [H), 4.39-4.23 (m, 2H), 4.16-4.04 (m, [H), 3.30-3.11 (m, 4H), 2.60 (br s, 3H), 2.55 (s, 2H),
2.08-1.81 (m, 3H), 1.80-1.71 (1, 1H).

Intermediate 9 tert-Butyl 2-bromo-4-(1-(2,2-difluoroethyi)-5-(4-hydroxyazepan-
1-yD)-1H-pyrazol-4-yicarbamoyl)thiazol-5-ylcarbamate



10

15

20

25

WO 2013/045461 =170 - PCT/EP2012/06889¢

Fj% OH
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Following the procedure for Intermediate 7 starting with 1-(4-amino-1-(2,2-
difluoroethyl)-1H-pyrazol-5-ylazepan-4-ol and 2-bromo-5-(fert-butoxycarbonylamino)-
thiazole-4-carboxylic acid afforded ters-butyl 2-bromo-4-(1-(2,2-difluoroethyl)-5-(4-
hydroxyazepan-1-yl}-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as a colorless solid (2635
mg, 69%). 'H NMR (400 MHz, CDClz) 8 10.39 (s, 1H), 9.14 (s, 1H), 8.02 (s, 1H), 6.18 (tt, J =
55.9,4.5 Hz, 1H), 4.38-4.27 (m, 2H), 3.33-3.12 (m, 5H), 2.20 (br s, 1H), 2.35-1.58 (m, 411),
1.70-1.48 {m, 2H).

Intermediate 10 (R)-tert-Buty! 4-(4-amino-1-methyl-1 H-pyrazol-5-yD)-3-

methylpiperazine-1-carboxylate

!\EI "')/\NBOC

NS

To a solution of 5-chloro-1-methyl-4-nitro-1H-pyrazole from Example 1 (355 mg, 2.2
mmol) and potassium fluoride (511 mg, 8.8 mmol) in dry DMSO (20 m1) was added (R)-rert-
butyl 3-methylpiperazine-1-carboxylate (507 mg, 2.53 mmol) and the mixture was heated in the
microwave at 100 °C for 10 hr. The mixture was partitioned between water (40 mL) and EtOAc
(100 mL) and the organic layer passed through a phase separation cartridge and concentrated
under reduced pressure. Purification via silica gel column chromatography (0-100%
EtOAc/isohexane) gave (R)-fert-butyl 3-methyl-4-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)piperazine-
1-carboxylate as an orange gum (627 mg). To a solution of this gum (179 mg, 0.55 mmel) and
ammonium formate (256 mg, 4.4 mmol) in MeOH (10 mL) under nitrogen was added 10%
palladium on carbon (59 mg, 0.55 mmol). The mixture was heated at 70 °C for 4 hr before being
cooled, filtered and concentrated under reduced pressure. The residue was partitioned between
water (20 mL) and DCM. (60 ml.) and the organic ayer separated, passed through a phase
separation cartridge and concentrated under reduced pressure to give (R)-tert-butyl 4-(4-amino-
1-methyl-1H-pyrazol-5-yl)-3-methylpiperazine-1-carboxylate as a brown gum (150 mg, 80%
over two steps). LCMS (ES+) m/z 236 (M+1).

Intermediate {1 (S)-tert-Butyl 4-(4-amino-1-methyl-1H-pyrazol-5-yi)-3-

ethylpiperazine-!-carboxylate
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Following the procedure for Intermediate 10 starting from 5-chloro-1-methyb-4-nitro-14-
pyrazole from Example 1 and (S)-fert-butyl 3-ethylpiperazine-1-carboxylate gave (8)-fert-butyl
4-(4-amino-1-methyl-1H-pyrazol-5-yl)-3-ethylpiperazine- 1 -carboxylate as an orange gum (110
mg, 65% over two steps). LCMS (ES+) m/z 310 (M+1).

Intermediate 12 (R)-teri-Butyl 4-(4-amino-1-methyl-1H-pyrazol-5-vi)-3-

cthylpiperazine-1-carboxylate

/
L T NBoe

NCIN\//
NH»

Following the pro'cedure for Intermediate 10 starting from 5-chloro-1-methyl-4-nitro-1H-
pyrazole from Example I and (R)-fert-butyl 3-ethylpiperazine-1-carboxylate gave (R)-fert-butyl
d-{d-armno- -methyl- 1H-pyrazol-5-y1)-3-ethylpiperazine- 1 -carbox ylate as an orange gum {118
g, 67% over two steps). LOMS (ES+) myz 310 (M+1).

Intermediate 13 (S)-N-(Azepan-4-yl)-2,2,2-trifluoroacetamide

G

H
.N\(
/j oF,
HN\‘

Following the procedure for Intermediate 4 starting with (S)-tert-butyl 4-
{(benzyloxycarbonylamino)azepane-1-carboxylate gave (S)-N-(azepan-4-yl)-2,2,2-
trifluoroacetamide as a pale yellow o1l (1.35 g, 75% aver three steps). 'H-NMR (400 MHz,
CDClL) 6 7.86 (s, 1H), 4.44-4.37 (m, 1H), 3.15-3.03 (m, 2H), 2.92-2.81 (m, 1H), 2.67-2.55 (m,
1H), 2.02-1.81 (m, 4H), 1.76-1.56 (1, 3H).

Intermediate 14 (S)-N-(1-(4-Ammo-1-(2,2-difluoroethyl)- 1 H-pyrazol-3-yhazepan-
4-y1)-2,2,2-trifluoro-N-methylacetamide

F \
O
T
NN 3
N\ Y/
NH,

Following the procedure for Intermediate 6 starting from (S)-N-(azepan-4-y1)-2,2,2-

trifluoroacetamide and 3-chloro-1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazole gave (S)-N-(1-{(4-
amino-1-(2,2-difluoroethyl)-1 H-pyrazol-5-ylazepan-4-y1)-2,2, 2-trifluoro-N-methylacetamide as
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a pale red gum (100 mg, 32% over three steps). "H NMR (400 MHz, CDCL) 8 7.13 (s, 1H), 6.19
(tq, /=554, 4.4 Hz, 1H), 4.65-4.15 (m, 3H), 3.40-3.10 (m, 4H), 3.10 and 2.97 (2s, 3H), 2.80 (br
s, 2H}, 2.10-1.70 (m, 6H).

Intermediate 15 (S)-tert-Butyl 2-bromo-4-(1-(2,2-difluoroethyl)-5-(4-(2,2,2-

trifluoro-N-methylacetamidoazepan-1-yl)-1H-pyrazol-4-ylcarbamoylithiazol-5-ylcarbamate

F \ o
N
F)jlj O \iFg,
N’ N
\\_Z/
NH

N
O)\/E \>—Br
S

BocHN

Following the procedure for Intermediate 7 starting from (S)-N-(I-(4-amino-1-(2,2-
difluoroethyl)-1 H-pyrazol-5-ylazepan-4-vi)-2,2, 2-trifluoro-N-methylacetamide and 2-bromo-5-
{rert-butoxycarbonylamino)-thiazole-4-carboxylic acid afforded ($)-zers-butyl 2-bromo-4-( 1 -
(2,2-difluoroethyl)-5-(4-(2,2,2-trifluoro-N-methylacetamido)azepan- 1 -y1)-1 H-pyrazol-4-
ylcarbamoyljthiazol-5-ylcarbamate as a pale pink gum (80 mg 57%). '"H NMR (400 MHz,
CDC:) o 10.27 (s, 1H), 831 and 8.27 (Zs, 1H), 7.88 and 7.85 (2s, 1H), 6.34-6.05 {m, 1H), 4.41-
4.51 (m, ZH), 3.42-3.29 (rm, 5H), 3.10 and 2.95 (2s, 3H), 2.08-1.75 (m, 4H), 1.40-1.15 (m, 2H).

Intermediate 16 3-Fluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-ylpiperidin-4-one

Three identical solutions of piperidin-4-one hydrochloride hydrate (1.84 ¢, 12.0 mmol),
S-chloro-1-methyl-4-nitro- 1 H-pyrazole from Example 1 (1.3 g, 8.0 mmol) and potassium
fluoride (1.86 g, 32 mmol) in dry DMSO (20 mL) were heated in a microwave at 100 °C for 12
hr. The mixtures were combined, poured into water (700 mL) and extracted into EtOAc (3 x 100
mL}. The combined organic layers were passed through a phase separation cartridge and
concentrated under reduced pressure. Purification via silica gel column chromatography (0-5%
MeOH/DCM) gave 1-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperidin-4-one as a yellow solid (1.97
g, 36%). To a solution of this ketone in DMF (40 mL) was added NEt; (3.05 mL, 21.9 mmol)
and chiorotrimethyisilane (1.55 mL, 12.3 mmol). The reaction vessel was sealed and the mixture
heated at 90 °C for 16 hr. The mixture was cooled and the product extracted into EtOAc (2 x 50
mL). The combined organic layers were passed through a phase separation cartridge and

concentrated under reduced pressure. Purification vig silica gel column chromatography (0-
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100% Et,O/isohexane) gave 1-(1-methyl-4-nitro-1H-pyrazol-5-yl)-4-(trimethylsityloxy)-1,2,3,6-
tetrahydropyridine as a yellow gum (1.53 g, 59%). This gum was dissolved in MeCN (130 mL)
and cooled to 0 °C. A solution of SelectFluor® (1.99 g, 5.61 mmol) in 2:1 McCN.DMF (10 mL)
was added dropwise over 20 min and the mixture stirred at between -5 °C and 0 °C for 2 hr. The
solvent was removed under reduced pressure and the residue was partitioned between FtOAc (50
mL} and water (40 mL). The product was extracted mto EtOAc (50 mL) and DCM (50 mL), and
the combined organic layers passed through a phase separation cartridge and concentrated under
reduced pressure. Purification via silica gel column chromatography (6-100% EtOAc/ischexane)
gave 3-fluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-yDpiperidin-4-one as a pale vellow solid (1.23 g,
99%3. '"H NMR (400 MHz, CDCL) o 8.07 (s, 1H), 5.04 (ddd, J = 48.3, 8.2, 5.7 Hz, 1H), 3.89 (s,

38, 3.77-3.64 (m, 2H), 3.64-3.51 (m, 1H), 3.50-3.43 (m, 1H), 2.88-2.72 (m, 2H).
Intermediate 17 2,2, 2-trifluoro-N-(3-fluore-1-(1-methyl-4-nitro-1 H-pyrazol-5-
ylazepan-4-ylacetamide
F o H o
N\(
Vol
N
W
"
NO,

To a solution of 3-fluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)piperidin-4-one (1.07 g,
4.40 mmol) in DCM (10 mL) at -5 °C was added dropwise a solution of boron trifluoride diethyl
ctherate (0.71 ml, 5.72 mmol) in DCM (1 mL). The mixture was stured for 30 min before a
solution of ethyl diazoacetate (0.60 ml, 5.72 mmol) in DCM (1 ml.} was added. The mixture was
stirred at -5 °C for 1 hr before being allowed to warm to room temperature. Water (5 mL) was
added and the mixture stirred for 30 min. The organic layer was passed through a phase
separation cartridge and concentrated under reduced pressure, Purification via silica gel column
chromatography (0-100% EtOAc/isohexane) gave ethyl 6-fluoro-1-(1-methyl-4-nitro-1 H-
pyrazol-5-yl)-5-oxoazepane-4-carboxylate as a yellow gum (0.85 g, 58%). This gum was re-
dissolved in 3 M hydrochloric acid (30 mL) and heated at 100 °C for 4 hr. The mixture was
concentrated under reduced pressure, re-dissolved in DCM (30 mL) and washed with water (20
mL}). The organic phase was passed through a phase separation cartridge and concentrated under
reduced pressure. Purification vig silica gel column chromatography (0-100% EtOAc/isohexane)
gave 3-fluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-4-one as a pale yellow solid (0.30 g,
45%). To a solution of this solid (0.30 g, 1.15 mmel) in anhydrous MeOH (6 mL) and DCM (6
mL) was added ammonium acetate (0.709 g, 9.20 mmol) and crushed activated 4A molecular
sieves., The mixture was heated at 55 °C for 4 hr before being cooled to room temperature.

Sodium cyanoborohydride (80 mg, 1.27 mmol) was added portionwise and the mixture stirred at
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room temperature for | hr. The mixture was filtered and concentrated under reduced pressure.
The residue was re-dissolved in DCM (10 mL) and washed with 10% aqueous NaOH (10 mL).
The aqueous washings were extracted with EtOAc (3 x 20 mL) and the combined organic layers
were passed through a phasc separation cartridge and concentrated under reduced pressure.
Purification via amine-functionalized silica ge! column chromatography (0-100%
EtOAc/isohexane) gave 3-fluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-4-amine as a
yellow gum (0.205 g, 69%). To solution of this gum (0.20 g, 0.79 mmel) and DIPEA (0.37 mL,
2.13 mmol) in DCM (5 mL) was added dropwise trifluoroacetic anhydride (0.11 mL, 0.78 mmol).
The mixture was stirred at room temperature for 16 hr before being washed with water (10 mL).
The organic layer was separated, passed through a phase separation cartridge and concentrated
under reduceid pressure. Purification via silica gel columm chromatography (0-100%
EtOAc/isohexane) gave tert-butyl 3-fluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-4-
ylecarbamate as a pale yellow solid (140 mg, 55%). LCMS (ES+) m/z 354 (M+1).

Intermediate 18 5-Azido-1-{1-methyl-4-nitro- 1 H-pyrazol-5-yl)azepan-3-ol

;‘{:M
Q2

1 i
LAY |

To as solution of (Z)-tert-butyl 3-0x0-2,3,6,7-tetrahydro-1H-azepme-1-carboxytate (2.0 g,
9.5 mmol) in acetonitrile (3 ml.), was added trimethylsilyl azide (3.76 mL, 28.4 mmol) followed
by AMBERLITE® IRA 900F resin (loading: 2-3 mmolg-1, 2.4 ¢) and the resulting mixture was
heated at 60 °C behind a blast shield for 16 hr. After cooling to room temperature, the solution
was filtered washing the resin with acetonitrile and the filirate was concentrated under reduced
pressure (temperature of bath <40°C) to give fert-butyl 5-azido-3-oxoazepane-1-carboxylate as a
yellow hquid (2.21 g). To a solution of the azide (2.2 g, 8.70 mmol) in THF/water (1/1, 40 mL),
was added portionwise NaBH, (0.82 mg, 21.8 mmol) and the mixture was stirred at room
temperature for 2 hr. The mixture was diluted with water (100 mL) and extracted with EtOAc
{100 mL). The organic layer was separated, dried over MgSO, and the solvent removed under
reduced pressure. Purification via silica gel column chromatography (0-60% EtOAc/isohexane)
gave fert-butyl 5-azido-3-hydroxyazepane-1-carboxylate as an oil (2.01 g). To a solution of this
0il (2.0 g, 7.8 mmol) in MeOH (20 mL), was added HCI (4 M in 1,4-dioxane, 43 mL, 173 mmol)
and the solution was stirred at room temperature for 16 hr. The solvents were removed under
reduced pressure and the crude residue was dissolved in MeOH and passed through an SCX
column, washing with MeOH and eluting with 7 N ammonia in MeOH to give 5-azidoazepan-3-
ol as a yellow oil. To this oil in dry DMSO (20 mL) was added potassium fluoride (1.68 g, 28.9
mmol)y and 5-chloro-[-methyl-4-nitro-1H-pyrazole from Example 1 (1.17 g, 7.2 mmol) and the
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mixture heated at 65 °C for 16 hr. The mixture was diluted with water (300 mL) and extracted
with EtOAc (2 x 50 mL). The combined organic layers were washed with water (3 x 20 mL),
separated, dried over MgSOy and the sofvents removed under reduced pressure. Purification via
silica gel colummn chromatography (0-30% FtOAc/isohexane) gave S-azido-1-(1-methyl-4-nitro-
| H-pyrazol-5-yl)azepan-3-oi as a viscous yellow oil (1.9 g, 72% over four steps). *H NMR (400
MHz, CDCl;) 6 8.06 and 8.02 (2 s, 1H), 4.15-3.97 (m, 2H), 3.95-3.83 (m, 4H), 3.58-3.46 (m,
1H), 3.39-3.16 (m, 3H), 2.29-1.91 (m, 4H).

Intermediate 19 tert-Butyl 6,6-difluoro-1-(1-methyi-4-nitro-1H-pyrazol-5-

yvlazepan-4-ylcarbamatc

H
N O

Yo
dr ) of
NO, |

To a solution of 3-az:de- 1 |-methyl-4-nitro- 1 H-pyrazol-5-yDazepan-3-ol, Intermediate
18 (3.4 g, 16 mmol} in THF (40 mL) and water (8 mL) was added triphenylphosphine (1.89 g,
7.2 mmol) and the mixture was heated at 65 °C behind a blast screen for 16 hr. The solvents
were removed under reduced pressure o afford S-amino-1-(1-methyl-4-nitro- 1 H-pyrazol-5-
yhazepan-3-of {contaminated with tnphenylphosphine oxide) as a viscous o1l. To this amine in
DCM (40 mL) was added di-tert-butyl dicarbonate (4.49 g, 20.6 mmol) and DIPEA (4.78 mL,
27.4 mmol) and the mixture was stirred at room temperature for 60 hr. The solvent was removed
under reduced pressure and the residue purified vig silica gel column chromatography (0-100%
EtOAc/isohexane) to give ters-butyl 6-hydroxy-1-(1-methyl-4-nitro- | H-pyrazol-5-ylyazepan-4-
ylcarbamate as a yellow 01l (1.2 g). To a solution of this o1l (1.2 g} in DCM (25 mL) was added
portionwise Dess-Martin periodinane {1.72 g, 1.51 mmol). After stirring at room temperature for
16 hr, the mixture was diluted with DCM (25 mL) and quenched with saturated aqueous
NaHCO; (40 mL) followed by 20% aqueous sodium thiosulphate (40 mL). The resulting mixture
was stirred for 20 min. The organic layer was separated, dried over Na;SQ4 and the solvent
removed under reduced pressure. Purification vig silica gel column chromatography (0-60%
EtOAc/isohexane) gave tert-butyl 1-(1-methyl-4-nitro-1H-pyrazol-5-yl)-6-oxoazepan-4-
ylcarbamate (0.56 g) as a yellow oil. To a solution of this 01l (0.51 g, 1.46 mmol) in DCM (15
mL)} was added deoxo-Fiuor ® (50% m THF, 1.85 mL, 5.1 mmol) and the mixture was stirred at
room temperature for 16 hr. The mixture was diluted with DCM (30 mL), cooled in an ice/water
bath and quenched by dropwise addition of saturated aqueous NaHCO3 (30 mL). The resulting
mixture wag stirred for 10 min, The organic layer was separated, dried over Na;SO4 and the

solvent removed under reduced pressure. Purification vig silica gel columm chromatography (0-
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50% EtOAc/isohexane) gave fert-butyl 6,6-difluoro-1-(1-methyl-4-nitro-1/7-pyrazol-5-
yDazepan-4-ylcarbamate (510 mg, 64% over four steps) as an oil. '"H NMR (400 Mz, CDCl) §
8.04 (s, 1H), 4.18-4.01 (m, 1H), 3.84 (s, 3H), 3.79-3.19 (m, 4H), 2.56-2.42 (m, 1H), 2.38-1.99
(m, 4H), 1.46 (s, 9H).

Intermediate 20 tert-Butyl 6-fluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-ylyazepan-4-

ylearbamate

H\(O
|
M
\LI
F
NO,

To a solution of 5-azido-1-(1-methyt-d-nitro-1H-pyrazol-5-yljazepan-3-ol, Intermediate
18 (3.4 g, 16 mmo}) in THF (40 mL) and water {8 mL), was added triphenylphosphine (1.89 g,
7.2 mmol) and the mixture was heated at 65 °C for 16 hr. The solvents were removed under
reduced pressure to afford S-amino-1-(-methyi-d.nitro-1H-pyrazol-3-yhazepan-3-ol
(contaminated with triphenylphosphine oxide) as a viscous oil. To this amine in DCM (40 mL),
di-fert-butyl dicarbonate (4.49 g, 20.6 mmotl) and DIPEA (4,78 mL, 27.4 mmol) were added and
the mixture stirred at room temperature for 60 hr. The solvent was removed under reduced
pressure and the residue purified by silica gel column chromatography (0-100%
EtOAc/isohexane) to give fers-butyl 6-hydroxy-1-(1-methyl-4-nitro-1 H-pyrazol-5-ylyazepan-4-
yicarbamate as a yellow oil (2.6 g). To a solution of this o1l {2.6 g, 10.2 mmol) in DCM (50 mL)
was added deoxo-Fluor ® (50% in THF, 6.7 mL, 18.6 mmol) and the mixture was stirred at
room temperature for 16 hr. The mixture was diluted with DCM (30 mL), cooled in an ice/water
bath and quenched by the dropwise addition of saturated aqueous NaHCO3 (30 mL). The
resulting mixture was stirred for 10 min. The organic layer was separated, dried over Na;SOs and
the solvent removed under reduced pressure. Purification via silica gel column chromatography
(0-50% EtOAc/isohexane) gave ferf-butyl 6~fluoro-1-(1-methyl-4-nitro- H-pyrazol-5-ylyazepan-
4-ylcarbamate (1.07 g, 66% over three steps) as a pale yellow oil. "H NMR (400 MHz, CDCL) &
8.14-7.97 (m, 1H), 5.04-4.46 (m, 3H), 3.96-2.99 (m, 6H), 2.42-1.64 (m, 5H), 1.70-1.22 (m, 9H).

Intermediate 21 (S)-tert-Butyl 4-(4-amino-1-methyl-1 H-pyrazol-5-yl)-3-

methylpiperazine-1-carboxylate
f&l S/\NBOC

NH.
Following the procedure for Intermediate 10 starting from 5-chloro-1-methyl-4-nitro-1/-

pyrazole from Example 1 and (S)-fert-butyl 3-methylpiperazine-1-carboxylate gave (S)-tert-butyl
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4-(4-amino-1-methyl-1 H-pyrazol-5-yl)-3-methylpiperazine-1-carboxylate as an orange gum (134
mg, 73% over two steps). LCMS (ES+) m/z 296 (M+1),
Intermediate 22 tert-Butyl 8-(1-methyl-4-nitro- | H-pyrazol-3-y1}-2,8-

diazaspiro{4.5]decane-2-carboxylate

: OC\NBOC
N N
N\—T

\
NO,

A mixture of 5-chloro-1-methyl-4-nitro-1 H-pyrazole from Example 1 (150 mg, 0.93
mmol), fert-butyl 2,8-diazaspiro[4.5]decane-2-carboxylate {244 mg, 1.02 mmol) and DIPEA (1
mkL) in EtOH (3 mL) was heated at 130 °C in a microwave for 2 hr. The solvent was removed
under reduced pressure and the crude product was purified via silica gel column chromatography
(50% EtOAc/isohexane) to give tert-butyl 8-(1-methyl-4-nitro-1 H-pyrazol-5-yl)-2,8-
diazaspiro[4.5]decane-2-carboxylate as a yellow 0il (245 mg. 72%). "H NMR (400 MHz, CDCls)
58.02 (s, IH), 3.76 (s, 3H}, 3.49-3.39 (m, 2H), 3.30-3.00 {rm. €8}, 1.90-1.60 (m, 6H), 1.55 (s,
SH).

Intermediate 23 (8)-5-(2,4-Dimethylpiperazin-1-vi)-1-methyl- 1 H-pyrazol-4-amine
LS
e
Ve
NH,

To a solution of 5-chloro-1-methyl-4-nitro-14-pyrazole from Example 1 (355 mg, 2.2
mmol) and potassium fluoride (511 mg, 8.8 mmol) in dry DMSO (20 mL) was added (R)-tert-
butyl 3-methylpiperazine-1-carboxylate (1.15 eq, 2.53 mmo!) and the mixture was heated in the
microwave at 100 °C for 10 hr. The mixture was partitioned between water (40 mL) and EtOAc
(100 mL), the organic layer passed through a phase separation cartridge and concentrated under
reduced pressure. Purification via silica gel column chromatography (0-100% EtOAc/isohexane)
gave (S)-tert-butyl 3-methyl-4-(1-methyl-4-nitro- 1 H-pyrazoi-5-yl)piperazine-1-carboxylate as an
orange gum (627 mg). To a solution of this gum (212 mg, 0.65 mmol} in DCM (9 mL) was
added trifluoroacetic acid (3 mL) and the mixture stirred at room temperature for 4 hr. The
mixture was concentrated under reduced pressure and the residue was partitioned between water
(20 mL) and DCM (30 mL). The organic layer was passed through a phase separation cartridge
and concentrated under reduced pressure to give (S)-2-methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-
yhpiperazine as a yellow gum (120 mg). To a solution of this gum (119 mg, 0.53 mmol) and
acetic acid (0.12 mL, 2.12 mmel) in MeOH (10 mL) was added aqueous formaldehyde (37 wt%
in water, 0.17 mL, 2,12 mmol) and the mixture stirred at room temperature for 1 hr. Sodium

cyancborohydride (83 mg, 1.33 mmol) was then added and the mixture stirred at room
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temperature for 70 hr. The mixture was concentrated under reduced pressure and the residue was
partitioned between water (20 mL) and DCM (30 mL). The organic layer was passed through a
phase separation cartridge and concentrated under reduced pressure to give (5)-2,4-dimethyl-1-

(1-methyl-4-nitro-1 H-pyrazol-5-ylpiperazine as a yellow gum (109 mg). To a solution of this

> gum (108 mg, 0.45 mmel) and ammonium formate {209 mg, 3.6 mmol) in MeOH (10 mL) under
nitrogen was added 10% palladium on carbon (48 mg, 0.45 mmol). The mixture was heated at
70 °C for 4 hr before being cooled, filtered and concentrated under reduced pressure, The
residue was partitioned between water (20 mL) and DCM (50 mL) and the organic layer was
10 separated, passed through a phase separation cartridge and concentrated under reduced pressure

to give (5)-5-(2,4-dimethylpiperazin-1-yl)-1-methyl-1H-pyrazol-4-amine as a brown gum (94

mg, 62% over four steps). 'H NMR (400 MHz, CDClz) 6 7.07 (s, 1H), 3.66 (s, 3H), 3.51-3.41 (m,
1H), 3.36 (td, J= 5.7, 2.6 Hz, {H), 2.94-2.84 (m, 3H), 2.36 (s, 3H), 2.28 (id, J = 5.6, 3.0 Hz, 1H),
1.92 (dd,/=11.2, 9.8 Hz, 1H), 0.86 (d, ./ = 6.3 Hz, 3H). Exchangeable NH; not observed.

Intermediate 24 (R)-3-(2,4-Dimethyipiperazin-1-y)-1-methyi-t H-pyrazol-4-aming
LT N

N&/N\//

8%

LA

Following the procedure for Intermediate 23 starting with 5-chloro-1-methyl-4-nitro-1H-
pyrazole from Example | and (R)-rer-butyl 3-methyl-piperazine-1-carboxylate gave (R)-5-(2,4-
dmmethylpiperazin-i-yi)-1-methyl-1 H-pyrazol-4-amine as a brown solid (94 mg, 62% over four
steps). "H NMR (400 MHz, CDCl:) 6 7.07 (s, 1H), 3.66 (s, 3H), 3.59-3.44 (m, 2H), 2.99-2.86

20 (m, 3H),2.46-2.31 (m, 4H), 2.03 (t, /= 10.7 Hz, 1H), 0.87 (d, ] = 6.3 Hz, 3H). Exchangeable
NH; not observed.

Intermediate 25 5-Chloro-1-cyclopropyl-4-nitro~1/H-pyrazole

Y

N
. cl
N/

NO,
Following the procedure for Intermediate 5 starting with 1-cyclopropyl-4-nitropyrazole
25  gave S-chloro-1-cyclopropyl-4-nitro-1H-pyrazole as a colorless solid (0.23 g, 63%). "H-NMR
(400 MHz, CDCl) 6 8.09 (s, 1H), 3.62-3.54 (m, 1H), 1.38-1.28 (m, 2H), 1.25-1.13 (m, 2H).
Intermediate 26 tert-Butyl 4-(1-cyclopropyl-4-nitro-1H-pyrazol-5-y1)-6,6-difluoro-

1,4-diazepane- i -carboxylate
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V /\NBOC
NN
\\_z/ F
NO, F
Following the procedure for Intermediate 2 starting with 5-chloro-1-cyclopropyl-4-nitro-
1H-pyrazole gave, after silica gel column chromatography (0-100% EtOAc/isohexanc) gave tert-
butyl 4-(1-cyclopropyl-4-nitro-1 H-pyrazol-5-y1)-6,6-difluoro-1,4-diazepane- 1 -carboxylate as a
5 yellow 0il (520 mg, 9% over four steps). 'H NMR (400 MHz, CDCl:) 6 7.96 (s, 1H), 4.07-3.34
{m, 9H), 1.49 (s, SH), 1.34-1.17 (m, 2H), 1.08-1.01 {m, 2H).

Intermediate 27 tert-Butyl 4-(4-(2-bromo-5-(tert-butoxycarbonylamino)thiazole-4-

carboxamido)-!-cyclopropyl-1H-pyrazoi-5-yD-6,6-difluoro-1,4-diazepane- 1 -carboxylate

Y o

N
OJ\/E \>—~Br
3

BocHN
i0 Following the procedure for Intermedtate 3 starting with rerr-butyl 4-(1-cvelopropyi-4-
nitro-1H-pyrazol-3-yl)-6,6-difluoro-1,4-diazepane- 1 -carboxylate gave, after silica gel colurnmn
chromatography, (0-50% EtOAc/isohexane) gave tert-butyl 4-(4-(2-bromo-5-(ters-
butoxycarbonylamino Jthiazole-4-carboxammdo)-1-cyclopropyi-1 H-pyrazol-5-y1)-6,6-difluoro-
1,4-diazepane-1-carboxylate as an off-white foam (573 mg, 62% over four steps). 'H NMR (400
15 MHz, CDCly) 6 10.23 (s, 1H), 8.43 (s, [H), 7.65 (s, 1H), 3.71-3.63 (i, 4H), 3.45-3.10 (m, 5H),
1.49 (s, 9H), 1.44 (s, 9H), 1.27-1.18 (m, 2H), 1.06-0.99 (m, 2H).
Intermediate 28 4-Methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ol

NO,

To a solution of 5-chioro-1-methyl-4-nitro-1H-pyrazole from Example 1 (390 mg, 2.4
20 mmel) and 4-hydroxy-4-methylazepane hydrochloride (0.48 g, 2.9 mmol) in EtOH (9.5 mL) was
added DIPEA (1.9 ml, 10.9 mmol). The reaction mixture was heated at 130 °C in a microwave
for 1 hr. The solvent was removed under reduced pressure and the residue was purified via silica
gel column chromatography (0-5% MeOH/DCM) to give 4-methyi-1-(1~-methyl-4-nitro-1H-
pyrazol-5-yl)azepan-4-ol as a colorless oil (410 mg, 66%). 'H NMR (400 MHz, CDCly) & 8.03 (s,
25 1H), 3.77 (s, 3H), 3.56-3.47 (m, 1H), 3.28-3.20 (m, 2H), 3.08-3.04 (m, 1H), 2.17-2.03 (m, [H),
1.95-1.81 (mn, 4H), 1.78-1.67 (m, 1H), 1.56 (br s, 1H), 1.25 (s, 3H).
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Intermediate 29 tert-Butyl 2-bromo-4-(5-(4-hydroxy-4-methylazepan-1-yl)-1-
methyl-1H-pyrazol-4-yicarbamoyl)thiazol-5-yIlcarbamate
OH
)
NN
N
NH
N
O)I \>—Br
BocHN™ S

To a solution of 4-methyl-1-(1-methyl-4-mtro-1H-pyrazol-5-yhazepan-4-o0i (212 mg,

5 0.83 mmol) in MeOH (15 mL) was added ammonium formate (386 mg, 5.63 mmoel) and 10%
palladium on carbon (88 mg, 0.83 mmol) and the mixture was heated at 80 °C for 18 . The
mixture was filtered through Celite® and the filtrate concentrated under reduced pressure. The
residue was partitioned between DCM (20 mL) and water (20 mL) and the aqueous layer was re-
extracted with DCM (3 x 20 mL). The combined organic layers were passed through a phase

10 separation cartridge and concentrated under reduced pressure to give 1-(4-amino-1-methyi-14-
pyrazol-5-yl)-4-methylazepan-4-ol as a red oil. To a solution of this oil (140 mg, 0.623 mmol} in
DCM (25 mL) was added 2-bromo-5-(fert-butoxycarbonylamino)thiazole-4-carboxylic acid (241

my, 875 mmoly PYyBOP {454 mg. 1.94 mmel and DIPEA (0.17 mi. 1.0 mmeb and the mixiurs
was stirred at room temperature for 16 hr. Water (20 ml) was added and the mixture was diluted

15 with DCM (100 mL). The organic layer was washed with water (20 mL), separated, dried over
MgS0O, and the solvent removed under reduced pressure. Purification wia silica gel column
chromatography (0-100% EtOAc/isohexane) gave rert-butyl 2-bromo-4-(5-(4-hydroxy-4-
methylazepan-1-yl)-1-methyl-1H-pyrazol-4-ylcarbamoylthiazo-5-ylcarbamate as an off-white
solid (280 mg, 63% over two steps). 'H NMR {400 MHz, CDCl;) 8 10.49 (5, 1H), 9.41 (s, 1H),

20 7.95(s, 1H), 3.71 (s, 3H), 3.41-3.30 (m, 1H), 3.24-3.11 (m, 3H), 2.39 (br s, 1H}, 2.07-1.75 (m,
5H), 1.84-1.78 {(m, 1H), 1.52 {s, 9H), 1.43 (s, 3H).

Intermedsiate 30 tert-Butyl 4-(1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazol-5-y1)-6,6-

difluoro-1,4-diazepane-1-carboxylate
F
F/K; //\ NBos
N\;—Z/NX’}ZF
NO, F

25 Following the procedure for Intermediate 2 starting with 5-chloro-1-(2,2-difluorcethyt)-
4-nitro-1//-pyrazole gave fert-butyl 4-(1-(2,2-difluoroethyl)-4-nitro- 1 H-pyrazol-5-yi)-6,6-
difluoro-1,4-diazepane- 1 -carboxylate as a pale green gum (11% over four steps). "H NMR (400
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MHz, CDCL) & 8.13 and 8.12 (2s, 1H), 6.33-6.02 (m, 1H), 4.60-4.40 (m, 2H), 4.10-3.30 (m, RH),
1.48 (s, 9H).

Infermediate 31 tert-Butyl 4-(1-(2,2-difluoroethyl)-4-nitro~1 H-pyrazol-5-yl)-6-

hydroxy-1,4-diazepane-1-carboxylate
F
F/H NBo¢
NCZZ/Ji:;g
S vo, O
A mixture of S-chloro-1-(2,2-difluoroethyl)-4-nitro-1H-pyrazoie (800 mg, 3.78 mmol),
1, 4-diazepan-6-ol dihydrobromide (1.58 g, 5.67 mmol) and DIPEA (2.5 mL, 14.35 mmol) in
EtOH (6 mL) was heated at 130 °C in a microwave for 3 hr. The solvent was removed under
reduced pressure and the residue was passed through an SCX column washing with DCM and
16 1:1 MeOH:DCM and MeOH and eluting with 1N ammonia n MeOH to give 1-(1-(2,2-
difluoroethyl)-4-nitro- | H-pyrazol-5-yl}-1,4-diazepan-6-0! as a pale yellow gum (1.0 g). This
gum (1.0 g, 3.44 mmol} was dissolved in DCM (100 mL) and treated with di-fert-butyl
dicarbonate (2.25 g, 10.31 mmol) and DIPEA (2.4 mL, 13.75 mmo1). The reaction mixture was
stared b room wmperature for 1.5 br and washed with saturated agueous NaHOD: swhaon {100
15 mkL). The organic layer was separated, passed through a phase separation cartridge and the
solvent removed under reduced pressure. Purification vig silica gel column chromatography (0-
100%) EtOAc/isohexane gave tert-butyl 4-(1-(2,2-difluoroethyl)-4-nitro-1H-pyrazol-5-yl)-6-
hydroxy-1,4-diazepane-1-carboxylate as a pale green gum (46% over two steps). *H NMR (400
MHz, CDCl:) 6 8.11 (s, 1H), 6.18 (tdd, J=155.6, 5.6, 3.2 Hz, 1H), 4.49-4.31 {(m, 2H), 4.19-2.95
20 (m, 10H), 1.60-1.40 (1, 9H).

Intermediate 32 5-Chloro-1-(4-methoxybenzy!)-4-nitro-1 H-pyrazole

NO;

Following the procedure for Intermediate 5 starting with 1-(4-methoxybenzyl)-4-nitro-
1H-pyrazole gave 5-chloro-1-(4-methoxybenzyl}-4-nitro-1H-pyrazole as a yellow solid (536 mg,
25 46%). '"H NMR (400 MHz, CDCl:) 6 8.17 (s, 1H), 7.25(d, J= 8.3 Hz, 2H), 6.89 (d, ./ = 8.3 Hz,
2H), 5.30 (s, 2H), 3.80 (s, 3.
| Intermediate 33 (S)-tert-Butyl 4-(4-amino-1-(4-methoxybenzyl)-1H-pyrazol-5-yi)-

3-methylpiperazine-1-carboxylate
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0. :
N \;Z/\NBOC
N\\—Zi N

NO,

To a solution of 5-chloro-1-(4-methoxybenzyl)-4-nitro-1H-pyrazole (268 mg, 1.0 mmol)
and potassium fluoride (232 mg, 4.0 mmol) in dry DMSO (20 mL) was added (S)-ferz-butyl 3-
methylpiperazine-1-carboxylate (230 mg, 1.15 mmol) and the mixture heated in the microwave
at 100 °C for 8 hr. The mixture was partitioned between water (30 mL) and EtOAc (50 mL) and
the organic layer was passed through a phase separation cartridge and concentrated under
reduced pressure. Purification via silica gel column chromatography (0-100% EtOAc/isohexane)
gave (S)-tert-butyl 4-(1-(4-methoxybenzyl)-4-nitro-1H-pyrazol-5-yl)-3-methylpiperazine-1-
carboxylate as a yellow gum (380 mg). To a solution of this gam (371 mg, 0.86 mmol) in
ethanol/water (20 mL/2 mL) was added ammonium chloride (230 mg, 4.3 mmol) and iron
powder (192 mg, 3.44 mmol.} and the mixture heated at 80 °C for 1.5 hr. The mixture was
cooled, filtered through Celite® and concentrated under reduced pressure. The residue was
partitioned between water (30 mL) and DCM (40 mL) and the organic layer was separated,
passed through a phase separation cartridge and the solvent removed under reduced pressure.
Purification via silica gel column chromatography (0-5% MeOH/DCM) gave (S)-fert-butyl 4-(4-
amino-1-(4-methoxybenzyl)-1/-pyrazol-5-yl}-3-methylpiperazine-1-carboxylate as a red gum
(330 mg, 84% over two steps). 'H NMR (400 MHz, CDCl;) 8 7.17-7.11 (m, 311), 6.82 (d, /= 8.6
Hz, 2H), 5.34 (d, J=14.4 Hz, 1H), 5.17 (d, J = 14.4 Hz, 1H), 3.98-3.80 (m, 2H), 3.78 (s, 3H),
3.23(ddd, /=99, 6.4, 3.3 Hz, 1H), 3.01 (td, /= 11.4, 3.0 Hz, 1H), 2.92-2.83 (m, 1H), 2.66 (s,
1H), 2.57 (s, 1H), 1.47 (s, 9H), 0.81 (d, /= 6.3 Hz, 3H).

Intermediate 34 tert-Butyl 4-(4-amino- I -(4-methoxybenzyl)-1H-pyrazol-5-

yhpiperazine- 1 -carboxylate

O =
m L)
N //\ NBoc
N N\//
\ /Z
NH»

Following the procedure for Intermediate 33 starting with 5-chloro-1-(4-methoxybenzyl)-
4-nitro-1f-pyrazole and (R)-fert-butyl 3-methylpiperazine-1-carboxylate gave (R)-tert-butyl 4-
(4-amino-1-(4-methoxybenzyl)- L H-pyrazol-5-yl)-3-methylpiperazine-1-carboxylate as a red gum
(325 mg, §1% over two steps). ‘H NMR (400 MHz, CDCL) 8 7.16-7.11 (m, 3H), 6.82 (d, /= 8.6
Hz, 2H), 5.16 (d, /= 14.8 Hz, 1H), 5.05 (d, /= 14.8 Hz, 1H), 4.10-3.80 (m, 2H), 3.78 (s, 3H),
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3.26-3.19 (m, 1H), 3.01 (td, /= 11.4, 3.0 Hz, 1H), 2.86 (t, /= 13.2 Hz, 1H), 2.66 (s, 2H), 2.57 {s,
2H), 1.47 (s, 9H), 0.81 (d, J = 6.3 Hz, 3H).
Intermediate 35 (S)-5-(2-Ethyl-4-methylpiperazin- 1 -yl)-1-methyl-1 H-pyrazol-4-

LS
N;LIN\//

NH,

amine

Following the procedure for Intermediate 24 starting with (S)-terz-butyl 3-cthyl-
piperazine-1-carboxylate gave (8)-5-(2-cthyl-4-methylpiperazin-1-y1)-1-methyl- 1 H-pyrazoi-4-
amine as a brown solid (100 mg, 86% over four steps). *H NMR (400 MHz, CDCl;3) 8 8.38 (s,
1H), 7.08 (s, 1H), 3.75-3.55 (m, SH), 3.29 (dt, /= 11.4, 2.4 Hz, 1H), 3.22 (ddd, J= 6.0, 5.5, 2.6
Hz, 1H), 2.95 (dt, J=12.5, 2.8 Hz, 1H), 2.64 (dd, /= 11.8, 3.6 Hz, 1H), 2.61 (s, 3H), 2.29(t, J =
10.9 Hz, [H), 1.48-1.31 (m, 1H), 1.26-1.11 (m, 1H), 0.82 (t, /= 7.6 Hz, 3H). NH, partially
exchanged.

Intermediate 36 (R)-5-(2-Ethyl-4-methylpiperazin- [ -yl)-1-methyl- | H-pyrazol-4-

amine

/
TN

N\;iZ’N\//
NH,

Following the procedure for Intermediate 24 starting with (R)-fert-butyl 3-ethyl-
piperazine- 1 -carboxylate gave (R)-5-(2-ethyl-4-methylpiperazin-1-y1}-1-methyl-1 H-pyrazol-4-
amine as a brown solid (100 mg, 86% over four steps). 'H NMR (400 MHz, CDCL) 8 8.40 (s,
[H), 7.07 (s, 1H), 3.65 (s, 3H), 3.66-3.46 (m, 2H), 3.24 (dt, /= 11.3, 2.4 Hz, 1H), 3.16 (ddd, J =
5.8,5.6,2.7Hz, 1H), 2.94 (dt, /= 12.3, 2.8 Hz, 1H}, 2.77-2.34 (m, 4H), 2.21 {t, /= 10.8 Hz, 1H),
1.47-1.32 (m, 1H), 1.27-1.10 (m, 1H), 0.81 (t, /= 7.5 Hz, 3H). NH; partially exchanged.

Intermediate 37 tert-Butyl 4-(1-(2,2-difluoroethyly-4-nitro-1 H-pyrazoi-5-y1)-6-

fluoro-1,4-diazepanc- I -carboxylate
F
F NEoc
e,
N
o/
F
NO,
To a solution of rert-butyl 4-(1-(2,2-diflvoroethyl)-4-nitro- L H-pyrazol-5-y1)-6-hydroxy-
1,4-diazepane-1-carboxylate (370 mg, 0.95 mmol) in DCM (10 mL) was added deoxo-Fluor ®



WO 2013/045461 - 184 - PCT/EP2012/068899

(50% solution in THF, 1.0 mL, 2.37 mmol) and the mixture was stirred at room temperature for
18 hr. Saturated aqueous NaHCO3 solution (10 mL) was added slowly and the mixture was
stirred for 15 min. The aqueous layer was extracted with DCM (10 mL), the combined organic
layers were passed through a phase separation cartridge and the solvent was removed under

5 reduced pressure. Purification via silica gel column chromatography gave fert-butyl 4-(1-(2,2-
difluoroethyl)-4-nitro- 1 H-pyrazol-5-yl)-6-fluoro-1,4-diazepane- 1 -carboxylate as a pale green
gum (366 mg, 74%). *H NMR (400 MHz, CDCl) 8 8.12 (s, 1H), 6.34-6.00 (m, 1H), 5.08-2.75
(m, 11H), 1.48 (s, 9H).

Intermediate 38 tert-Butyl 6,6-difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-

10 yhazepan-4-yl(methyDecarbamate

s

N’gij Q O\é

ae
NO,

To a cooled {ice-water bath) solution of tert-butyl 6,6-difluoro-1-(1-methyl-4-nitro-1 -
pyrazol-3-yljazepan-4-ylearbamate (190 mg, 0.51 mmol) in THF (10 mL) was added lithium
hexamethyldisilazide (IM in THF, 0.8 mL. 0.8 mmol) and the mixture stirred for 30 min.

15 lodomethane (0.06 mL, 1.02 mmo}) was added and the mixture stirred at room temperature for
16 hr. Water (2 mL) was added and the mixture extracted with EtOAc (30 mL). The organic
layer was separated, dried over Na;SO4 and the solvent removed under reduced pressure.
Purification via silica gel column chromatography (0-70% EtQAc/isohexane) gave fert-butyl 6,6-
difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-ylyazepan-4-yi{methyl)carbamate (180 mg, 90%) as a

20 yellow oil. 'H NMR (400 MHz, CDCls) 8 8.09-7.99 (m, 1H), 4.57-4.38 (m, 1H), 3.85 (s, 3H),
3.84-3.53 (m, 1H), 3.45-3.15 (m, 3H), 2.81 (s, 3H), 2.53-2.29 (m, 2H), 2.16-2.01 (m, 2H), 1.48

(s, 9H).
Intermediate 39 5-Bromo-4-nitro-1-(2,2,2-trifluoroethy)-1 H-pyrazole
E
F
Fj\
N
. Br
N /Z
NO,
25 To a stirred solution of 1-(2,2,2-trifluorocthyl)- L H-pyrazol-5-amine (990 mg, 6.0 mmol)

n acetic acid (5 mL) was added dropwise acetic anhydride (0.57 mL, 6.0 mmol) and the mixture
was stirred at room temperature for 16 hr. More acetic anhydride (0.57 mL, 6.0 mmol) was

added to the reaction mixture which was cooled in an ice bath for the addition of fuming nitric
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acid (0.28 mL, 6 mmol) to take place dropwise. The reaction mixture was stirred at room
temperature for 7 hr and the solvent was removed under reduced pressure. The residue was
dissolved in EtOH (15 mL) and concentrated hydrochloric acid (10 mL) was added. The mixture
was heated at reflux for 16 hr. After concentrating under reduced pressure the residue was
partitioned between DCM (50 mL) and 5% aqueous NaHCO; solution (100 mL). The mixture
was filtered and the aqueous layer was extracted with DCM (100 mL). The organic layers were
combined, dried over MgSO, and the solvent removed under reduced pressure to give a pale
orange solid (540 mg). This solid (540 mg, 2.57 mmol) was dissolved in bromoform (2.9 mL, 33
mmo}) and to the solution was added dropwise fert-butyl nitrite (0.92 mL, 7.71 mmol}. The
reaction mixture was stirred at room temperature for 15 min and then heated at 145 °C for 1.5 hr.
The solvent was removed under reduced pressure and the residue purified by silica gel colymn
chromatography (0-100% EtOAc/isohexane) to give S-bromo-4-nitro-1-(2,2,2-trifluoroethyl)-
1 H-pyrazole as a pale yellow solid (536 mg, 33% over four steps). '"H NMR (400 MHz, CDCLs) §
®.30 (s, 1H), 4.86 (q, /= 7.8 Hz, 2H).

Intermediate 40 (R)-N-(1-(4-Amino-1-(2,2 2-trifluorocthyl)- 1 H-pyrazol-5-

yhazepan-4-y1)-2,2,2-trifluoroacetamide

B %
‘\)‘H

. F: $ed -~
Fold “%&#
F \
CFy
N SN
w/

NH,

Following the procedure for Intermediate § starting from 5-bromo-4-nitro-1-(2,2,2-
trifluoroethyl)-1/-pyrazole (150 mg, 0.55 mmol) and (R)-N-(azepan-4-y1)-2,2,2-
trifluoroacetamide (115 mg, 0.55 mmol) gave (R)-N-(1-(4-amino-1-(2,2,2-trifluoroethyl)-1H-
pyrazol-5-ytyazepan-4-yl)-2,2 2-triflucroacetamide as a colourless gum (110 mg, 53%)."H NMR
(400 MHz, CDCL) 6 7.25 (s, 1H), 7.11 (br s, 1H), 4.54 (q, /= 8.5 Hz, 2H), 4.35-4.22 (m, 1H),
3.40-3.23 (m, 21), 3.21-3.08 (m, 2H), 2.62 (br s, 2H), 2.17-2.08 (m, 1H), 2.06-1.91 (m, 1H),
1.92-1.71 {m, 4H).

Intermediate 41 tert-Butyl 4-(4-nitro-1-(2,2,2-trifluoroethyl)- | H-pyrazol-5-y1)-1,4-

diazepane-1-carboxylate
F
Fﬂﬁ
F //\ NBoc
N’N N \,,)
o/
NO,

Following the procedure for Intermediate 22 starting from 5-bromo-4-nitro-1-(2,2,2-

trifluoroethyl)-1/-pyrazole and feri-butyl 1,4-diazepane-1-carboxylate gave rert-butyl 4-(4-
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nitro-1-(2,2,2-trifluoroethyl)- 1 H-pyrazol-5-yl)-1,4-diazepane-1 -carboxylate as a pale yellow
gum (197 mg, 91%). *H NMR (400 MBz, CDCl;) 6 8.19-8.12 (m, 1H), 4.76-4.66 (m, 2H), 3.65-
3.49 (m, 4H), 3.32-3.23 (m, 4H), 1.92-1.78 (m, 2H), 1.52-1.47 (m, SH}.

Intermediate 42 Benzyl 4-hydroxy-5-(2,2,2-trifluoroacetamido)azepane-1-

carboxylate

Fgc\(

-

To a solution of benzyl 4-azido-5-hydroxyazepane-1-carboxylate (1.4 g, 4.83 mmol) in
THFE/water (30 mL/6 mL) was added triphenylphosphine (1.26 g, 4.83 mumol) and the reaction
rmixture was heated at 60 °C for 16 hr. EtOAc (100 mL) was added and the mixture was washed
with water (20 mL). The organic layer was separated, dried over MgSQO4 and concentrated under
reduced pressure. The resulting ol was triturated in Et,0, the resulting solid was filtered off and
the filtrate concentrated under reduced pressure to give a vellow oil. To a solution of this oil in
dry DCM (20 ml) at 0 °C was added DIPEA (2.5 mL, 14.4 mmol) and trifluoroacctic anhydride

2, - R
e wmek .

- mmeid ook place. The reachien mixiure was alewed (o warm o room fomporaturg
and stirred for 16 hr, Water (20 mL) was added and the mixture extracted with DCM (100 mL).
The organic layer was separated, dried over MgSO4 and concentrated under reduced pressure.
Purification via silica gel column chromatography (50% EtOAc/isohexane) gave benzyl 4-
hydroxy-5~(2,2,2-rifluoroacetamido yazepane- I -carboxylate as a golden-yellow viscous oil (934
mg, 54% over 2 steps). 'H NMR (400 MHz, CDCl3) 8 7.40-7.29 (m, 5H), 6.49 (s, 1H), 5.20-5.11
(m, 2H), 3.94-3.25 (m, 6H), 2.35-1.65 (m, 5H).

Intermediate 43 N-(1-(4-Amino-1-methyl-1 H-pyrazol-5-yl)-5-hydroxyazepan-4-

yI)-2,2,2-trifluoroacetamide

Q
HN

N
Nots
- N
Ny )

A
NH,

A solution of benzyl 4-hydroxy-5-(2,2, 2-rifluoroacetamido yazepane-1 -carboxylate (935
mg, 3.0 mmol) in MecOH (100 mL) was passed through the H-Cube® (full H,, 50 °C, flow rate:
I ml/min, 30 mm 10% Pd/C cartridge). The solvent was removed under reduced pressure to
give 4-hydroxy-5-(2,2,2-trifluoroacetamido)azepane as a pale yellow solid (514 mg). To a
solution of this solid (500 mg, 2.21 mmol) in dry DMSO (10 mL) was added 5-chloro-1-methyl-
4-nitro-1 H-pyrazole from Example [ (150 mg, 0.93 mmol) and potassium fluoride (513 mg, 8.85
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mmol). The reaction mixture was heated at 65 °C for 16 hr. The mixture was poured into water
(200 ml.) and extracted with EtOAc (5 x 50 mL). The combined organic layers were dried over
MgSO; and concentrated under reduced pressure. Purification of the residue by silica gel column
chromatography (70% EtOAc/isohexane) gave 2,2, 2-trifluoro-N-(5-hydroxy-1-(1-methyl-4-
nitro-1H-pyrazol-5-yl)azepan-4-yljacetamide as a yellow solid (640 mg). A portion of this solid
(200 mg, 0.57 mmol) was dissolved in MeOH (25 mL) and passed through the H-Cube® (full Ha,
50 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under
reduced pressure to give N-(1-(4-amino-1-methyl-1 H-pyrazol-53-y1)-5-hydroxyazepan-4-yl)-
2,2,2-trfluoroacetamide as an orange foam (172 mg, 68% over 3 steps). 'H NMR (400 MHz,
DMSO) § 9.22 (d, J = 8.1 Hz, 1H), 6.83 (s, 1H), 4.84 (d, J= 5.0 Hz, 1H), 3.91-3.73 (m, 2H),
3.32 (s, 3H), 3.28-2.96 (m, 4H), 2.00-1.75 (m, 4H). Exchangeable NH; not observed.
Intermediate 44 tert-Butyl 6-hydroxy-6-methyl-4-(1-methyl-4-nitro- 1 H-pyrazol-5-

yh-1,4-diazepane-1-carboxylate

sterpebutyl feaxo- 1 4-diazepan
dicarboxylate (570 mg, 1.82 mmol) in THF (10 mL), was added dropwise a solution of
methylmagnesium bromide (3 M in Et;0, 0.79 mL, 2.36 mmeol). The mixture was allowed to
warm to room temperature and stirred for 16 hr, Aqueous saturated ammonium chloride solution
(5 mL) was added and the mixture diluted with EtOAc (30 mL) and water (30 mL). The layers
were separated and the organic layer was passed through a phase separation cartridge and
concentrated under reduced pressure. Purification via silica gel column chromatography (0-70%
EtOAc/isohexane) gave di-fert-butyl 6-hydroxy-6-methyl-1,4-diazepane-1,4-dicarboxylate as an
o0il (0.45 g). To a solution of'this 0il (0.45 g, 1.36 mmol) in MeOH (2 mlL.), was added HCl in

L 4-dioxane (4 M, 6.8 mL, 27.3 mmol) and the solution was stirred at room temperature for 16 hr.
The solvents were removed under reduced pressure. The residue was dissolved in MeOH and
passed through an SCX column washing with MeOH and eluting with 1 N ammonia in MeQH.
The solvent was removed under reduced pressure to afford 6-methyl-1,4-diazepan-6-ol as an oil.
To this amine i EtOH (3 mL} was added 5-chloro-1-methyl-4-nitro-1H-pyrazole from Example

1 (209 mg, 1.29 mmol) and DIPEA (0.9 mL, 5.44 mmol) and the mixture was heated in the
microwave at 130 °C for 3 hr. The solvent was removed under reduced pressure. To the crude
tert-butyl 6-hydroxy-6-methyl-4-(1-methyi-4-nitro-1 H-pyrazol-5-yl)- 1, 4-diazepane-1-
carboxylate in DCM (10 mL) was added di-ferr-butyl dicarbonate (1.18 g, 5.44 mmol) and
DIPEA (0.9 mL, 5.44 mmol). The mixture was stirred at room temperature for 16 hr, the solvent
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was removed under reduced pressure and the residue dissolved in DCM (30 mL). Water (20 mL)
was added and the organic layer was separated, dried over Na,SO4 and the solvent removed
under reduced pressure. Purification via silica gel column chromatography (0-80%
FtOAc/isohexane) gave tert-butyl 6-hydroxy-6-methyl-4-(1-methyl-4-nitro-1H-pyrazoi-5-yh-
1,4-diazcpane-1-carboxylate (235 mg, 22% over four steps) as yellow oil. *H NMR (400 MHz,
CDCL) 8 8.03 (s, 1H), 4.16-3.79 (m, 7H), 3.52-2.81 (m, 4H), 1.70-1.80 (br s, 1H), 1.51 (s, 9H),
1.16 (s, 3H).

Intermediate 45 tert-Butyl 6-fluoro-6-methyl-4-(1-methyl-4-nitro- 1 F/-pyrazo!-5-

vi)-1,4-diazepane-1-carboxylate
! K\NBOC
NN
N
NO,
To a solution of tert-butyl 6-hydroxy-6-methyl-4-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)-
1 A-diazepanc-1-carboxylate {100 mg, 0.28 mmeol) in DCM (5 ml.) was added deoxo-Fluor ®
(50% in THF, 0.26 mL, 0.7 mmol) and the mixture was stirred at room temperature for 18 hr,

The mixture was diluted with BCM (30 mL), cooled in an ice water bath and quenched by

dropwise addiion of sarurates

10 min. The organic layer was separated, dried over Na,S04 and the solvent removed under
reduced pressure. The crude product was purified via silica gel column chromatography (0-50%
EtOAc/isohexane) to give rerr-butyl 6-fluoro-6-methyl-4-(1 -methyl-4-nitro- 1 H-pyrazol-5-yi)-
1,4-diazepane-1-carboxylate (70 mg, 70%) as a clear colorless oil. '"H NMR (400 MHz, CDCL) &
8.03 (s, 1H), 3.80 (s, 3H), 3.73-3.32 {m, 6H), 3.26-3.03 (m, 2H), 1.50 (s, 6H), 1.32 (d, /= 20.1
Hz, 3H).

Intermediate 46 tert-Butyl 6,6-difluoro-4-(4-nitro-1-((2-

(trimethylsilyDethoxy)methyl}-1/-pyrazol-5-yl)-1,4-diazepane-1 -carboxylate
SIEM K\NBOC
. N‘*’WZ
N
J F
NO, |
5-Chloro-4-nitro-1-((2-(trimethylsilyDethoxy)methyl)-1 H-pyrazole (815 mg, 2.93 mmol),
1, 4-diazepan-6-0l (510 mg, 4.39 mmotl) and DIPEA (2.55 ml., 14.6 mmol) were combined in
EtOH (10 mL) and heated in the microwave at 130 °C for 1 hr and the solvents were removed
under reduced pressure to give 1-(4-nitro-1-((2-(trimethylsilylethoxy)methyl)-1H-pyrazol-5-yl)-
1,4-diazepan-6-ol. To this amine was added di-tert-butyl dicarbonate (2.56 g, 11.7 mmol) and
DIPEA (2.55 mL, 14.6 mmol). After stirring at room temperature for 16 hr, the solvent was
removed under reduced pressure and the residue dissolved in DCM (30 mL). Water (20 ml.) was
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added and the organic layer was separated, dried over Na;SOy and the solvent removed under
reduced pressure. Purification vig silica gel column chromatography (0-50% EtOAc/isohexane)
gave fert-butyl 6-hydroxy-4-(4-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-5-y1)-1,4-
diazepane- i -carboxylate as an 01l (590 mg). To a solution of'this oil (570 mg, 1.26 mmol) in
DCM (10 mL) was added portionwise Dess-Martin periodinane (0.68 g, 1.51 mmol). After
stirring at room temperature for 16 hr, the mixture was diluted with DCM and quenched with
saturated aqueous NaHCO: (40 mL) followed by 20% aqueous sodium thiosulphate (30 mL).
The resulting mixture was stured for 20 min. The organic layer was separated, dried over
Na,SQ; and the solvent removed under reduced pressure. Purification via silica gel column
chromatography (0-50% EtQAc/isohexane) gave fert-butyl 4-(4-nitro-1-((2-
(trimethylsilylethoxyymethyl)-1H-pyrazoi-3-yi)-6-oxo-1,4-diazepane- I -carboxylate (0.36 g) as
an oil. To a solution of this oil (0.35 g, 6.76 mumno}) in DCM (5 mL) was added deoxo-Fluor ®
(50% in THF, 0.69 mL, 1.91 mmol) and the mixturc was stirred at room temperature for 16 hr,
The mixture was diluted with DCM (30 ml, cooled in an ce/water bath and quenched by
dropwise addition of saturated aqueous NaHCO1 (30 mL). The resulting mixture was stirred for
10 min. The organic layer was separated, dricd over Na;SOy and the solvent removed under
reduced pressure. The crude noduct was punitied vig silica gel column chromatogranhy (0-30%
EtOAc/isohexane) to give rert-butyl 6,6-difluoro-4-(4-nitro-1-((2-(trimethylsilylethoxy)methyl)-
[ H-pyrazol-5-yh)-1,4-diazepane-1-carboxylate (280 mg, 19% over four steps) as a yellow oil. 'H
NMR (400 MHz, CBCl) 6 8.12-8.03 (m, 1H), 5.61-5.34 (m, 2H), 4.01-3.41 (m, 6H), 3.59-3.09
(m, 4H), 1.67-1.34 (m, 9H), 0.94-0.86 (m, 2H), StMe; masked by internal standard TMS peak.
Intermediate 47 tert-Butyl 6-methoxy-4-(1-methyl-4-nitro-1H-pyrazol-5-yl)-1,4-

diazepane-1-carboxylate
NBos
A\ Q
N
Ve
o._u-
NO,

A solution of 5-chloro-1-methyl-4-nitro-1 H-pyrazole from Example 1 (1.62 g, 10.0
mmol), 1,4-diazepan-6-0l (4.18 g, 15.0 mmol) and DIPEA (6.6 mL) in FtOH (6 mL) was heated
at 130 °C in a microwave for 3 hr. The solvent was removed under reduced pressure and the
residue dissolved in DCM (60 mL) and DMF (10 mL). Di-rert-butyl dicarbonate (8.73 g, 40
mmol) and DIPEA (3.48 mL) were added and the mixture stirred at room temperature for 16 hr.
The solvent was removed under reduced pressure and the residue purified by silica gel column
chromatography (0-100% EtOAc/isohexane) to give terf-buty! 6-hydroxy-4-(1-methyl-4-nitro-

1 H-pyrazol-5-yl})-1,4-diazepane-1-carboxylate as a yellow o1l (2.13 g). To a solution of this oil
(205 mg, 0.6 mmol) in THF (5 ml) at 0 °C was added sodium hydride (60% in mineral oil, 24 mg,
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0.6 mmol). After 30 min, iodomethane (0.04 mL, 0.6 mmol) was added and the resulting
mixture allowed to warm to room temperature over 1.5 hr. The mixture was diluted with DCM
(20 mL) and washed with water (20 ml) and saturated aqueous NaHCO; (20 mL). The organic
layer was separated, passed through a phase separation cartridge and concentrated under reduced
pressure. Purification vig silica gel column chromatography (0-100% EtOAc/ isohexane) gave
tert-butyl 6-methoxy-4-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)-1,4-diazepane- 1 -carboxylate as a
yellow gum (116 mg, 33% over two steps). LCMS (ES+) m/z 356 (M+1),

Intermediate 48 5-Azido-1-(1-methyl-4-nitro-1 H-pyrazol-3-yDazepan-4-ol

\\\N3
| §
r

NO,

Trifluoroacetic acid (20 mL) was added to a solution of tert-butyl 4-azido-5-
hydroxyazepane-1-carboxylate (7.43 g, 29.0 mmol) in DL (70 mL) and the mixture heated
behind a blast shield at 35 °C for 4 hr. The solvents were removed under reduced pressure and
the residue re-dissolved in MeOH and passed through an SCX column, washing with DCM and
MecOH and chuting with 3-10% 7 N ammonia in McOH DOM 10 give S-azidoazepan-4-0l as a
yellow oil (4.38 g, 28.0 mmolj which was dissolved m dry D330 (106 mL;. 3-Chloro-i-
methyl-4-nitro-1 H-pyrazole from Example 1 (5.20 g, 32.2 mmol) and potassium fluoride (6.51 g,
112 mmel) were added. The mixture was heated at 76 °C for 16 lir, allowed to cool to room
temperature, poured into water (1000 mL) and extracted into EtOAc (4 x 250 mL). The
combined organic layers were passed through a phase separation cartridge and concentrated
under reduced pressure. Purification via silica gel column chromatography (0-100% EtOAc/
1sohexane} gave S-azido-1-(1-methyl-4-nitro-1 H-pyrazol-3-ylazepan-4-ol as a yellow gum (7.27
g, 77% over two steps). "H NMR (400 MHz, CDClz) & 8.04 (s, IH), 3.94-3.66 (1, 4H), 3.65 (d,
J=9.7,3.8 Hz, 1H), 3.44-3.18 (m, 4H), 2.50 (d, /= 2.8 Hz, 1H), 2.24-2.12 (m, 2H), 2.02-1.89
(m, ZH).

Intermediate 48a 4-Azido-5-fluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-yDazepane

N

Yo

. N N agp F‘,‘
N

&I

NO,
To a solution of 5-azido-1-(1-methyl-4-nitro- { H-pyrazol-5-ylazepan-4-0l (4.0 g, 14.2
mmol) in dry DCM (100 mL) cooled to 0 °C was added slowly triethylamine (4.0 mL, 28.5
mmol) followed by DMAP (175 mg, 1.42 mmol) and 4-methylbenzene-1-sulfonyl chioride (4.1

g, 21.4 mmol) portionwise. The reaction mixture was allowed to warm to room temperature and
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stirred for 18 hr. More 4-methylbenzene-1-sulfony! chloride (1.4 g, 7.12 mmol) was added to the
reaction mixture, which was stirred at room temperature for a further 24 hr. Water (40 mL) was
added and the mixture was extracted with DCM (100 mL). The organic layer was separated,
dried over MgSQ4 and the solvent removed under reduced pressure. Purification via silica gel
column chromatography (30-70% EtOAc/isohexane) gave S-azido-1-(1-methyl-4-nitro-1H-
pyrazol-5-yl)azepan-4-y! 4-methylbenzenesulfonate as a dark cream sotid (2.81g). This solid
(2.3 g, 5.29 mmol) was treated with a solution of TBAF (1.0 M in THF, 21 mL, 21.1 mmol) and
the reaction mixture was heated at 60 °C for 2 hr. After cooling to room temperature, water (30
mL) was added and the mixture was extracted with EtOAc (2 x 150 mL). The combined organic
layers were dried over MgSQ, and concentrated under reduced pressure. Purification via silica
gel column chromatography (30-40% EtOAc/isohexane) gave 4-azido-3-fluoro-1-(1-methyl-4-
nitro- L H-pyrazol-S-ylazepane as a yellow viscous oil (804 mg, 20% over two steps) 'H NMR
(400 MHz, CDCL) 8 8.04 (s, 1H), 5.06 (ddt, J=46.2, 8.1, 2.5 Hz, 1H), 4.00 (dd, J = 20.8, 8.1 Hz,
1H), 3.79 (s, 3H), 3.43-3.34 (m, 2H), 3.26-3.11 (m, ZH), 2.43-2. 30 {m, 1183 2.30-2.18 {m, 1H),
2.12-1.92 (m, 2H).

Intermediate 49 N-((45,55)-1-(4-amino- | -methyl-1H-pyrazo!l-5-yH-3-

fluoroazepan-4-v-2.2 2-trifluorcacetamide

N
Vot
N’N\ 1 F
/A
e,

To a solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-ylazepan-4-ol (7.26 g, 25.8
mmol) in dry BCM (100 ml) was added dropwise deoxo-Fluor® (12.1 mL, 32.84 mmol, 50% in
THF) and the mixture was stirred at room temperature for 16 hr. The mixture was cooled in an
ice bath and saturated aqueous NaHCO; solution (40 m1.) was added slowly (effervescence
observed) and the mixiure was extracted with DCM (150 mL). The organic layer was washed
with saturated aqueous NaHCOj5 solution (2 x 30 mL), separated, passed through a phase
separation cartridge and concentrated under reduced pressure. The residue was purified via silica
gel column chromatography (0-100% EtOAc/isohexane) to give 4-azido-5-fluoro-1-(1-methyl-4-
nitro-1H-pyrazol-5-ylhazepane as a yellow gum (5.55 g). The reaction was repeated to provide
additional material. A solution of this gum (6.40 g, 22.6 mmol) in THE/water (120 mL/24 mL)
was treated with triphenylphosphine (5.93 g, 22.6 mmol) and the mixture was heated at 60 °C for
16 hr. The mixture was partitioned between EtOAc (150 ml.) and water (20 mL) and the organic
layer was separated, washed with brine (20 mL), passed through a phase separation cartridge and

concentrated under reduced pressure. The residue was re-dissolved in MeOH and passed
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through an SCX column, washing with MeOH and eluting with 3-10% 7 N ammonia in
MeOH/DCM to give 5-fluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-ylyazepan-4-amine as a vellow
01l (5.70 g). To a solution of this 0il (5.7 g, 22.1 mmol) and DIPEA (11.5 mL, 66.3 mmol) in
DCM (50 mL) was added dropwise trifluoroacetic anhydride (3.38 mL, 24.3 mmol) and the
mixture stirred at room temperature for 16 hr. Water (15 mL) was added and the organic phase
separated, passed through a phase separation cartridge and concentrated under reduced pressure
to give 2,2, 2-trifluoro-N-(5-fluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)azepan-4-yhacetamide
as a yellow gum (7.8 g}. To a solution of this gum (7.8 g, 22.0 mmol) and ammonium formate
(10.23 g, 176.0 mmol) in MeOH (100 mL) under nitrogen was added 10% palladium on carbon
(585 mg, 5.5 mmo!l). The mixture was heated at 70 °C for 4 hr before being cooled, filtered and
concentrated under reduced pressure. The residue was partitioned between water (20 mL) and
DCM (100 mL) and the organic layer was separated, passed through a phase separation cartridge
and concentrated under reduced pressure to give N-((48,58)- 1 -(4-amino-1-methyl- 1H-pyrazol-5-
yD)-5-fluoroazepan-4-yl)-2,2, 2-trifluoroacctamide as a brown solid (4.72 g, 49% over fvur steps).
"H NMR (400 MHz, CDCl:) 3 9.03 (s, 1H), 7.19 (5, 1H), 4.90-4.76 (m, 2H), 3.66 (s, 3H), 3.52-
3.43 (m, 2H), 3.12 (td, J=11.9, 5.4 Hz, 1H), 2.96 (dt, J= 14.8, 4.2 Hz. 1H), 2.43-2.31 (m. [H),

2.13-1.85 {m 3H). Exchanoeable NH- not ohserved.

Intermediate 49a N-((48,5R)-1-(4-ammo- 1 -methyl-1H-pyrazol-5-yl)-3-

fluoroazepan-4-yl)-2,2,2-trifluoroacetamide

00

N
NN wE P
\\_T

NH,

A solution of 4-azido-5-fluoro-1-(1-methyl-4-nitro-1 H-pyrazoi-S-yhazepane (1.4 g, 4.95
mmol) in THF/water (30 mL/6 mL.) was treated with triphenyiphosphine (1.3 g, 4.95 mmol) and
the mixture was heated at 60 °C behind a blast screen for 4 hr. The mixture was partitioned
between EtOAc (200 mL) and saturated aqueous NaHCOz solution (30 mL). The aqueous layer
was extracted with EtOAc (50 mL}y and the combined organic layers were dried over MgSOy4 and
concentrated under reduced pressure. The resulting oil was triturated with dicthyl ether, the
resulting solid was filtered off and the filtrate concentrated under reduced pressure to give 5-
fluoro-1-(1-methyl-4-nitro-1 H-pyrazol-5-yi)azepan-4-amine contaminated with
triphenylphosphine oxide as a yellow oil. To a solution of this o1l (1.27 g, 4.95 mmol) in dry
DCM (40 mL) at 0 °C was added slowly DIPEA (2.6 mL, 14.8 mmol) followed by
trifluoroacetic anhydride (0.83 ml, 5.94 mmol) dropwise. The reaction mixture was allowed to

warm to room temperature and stirred for 18 hr. Water (40 mL) was added and the mixture was
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extracted with DCM (150 mL). The organic layer was separated, dried over MgSQO, and
concentrated under reduced pressure. Purification via silica gel column chromatography (40%
EtOAc/isohexane) gave 2,2,2-trifluoro-N-(5-fluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)azepan-
4-yhacectamide as a yellow viscous o1l (1.4 g). To a solution of this oil (1.4 g, 3.97 mmol) and
ammonium formate (2.5 g, 39.7 mmol) in MeOH (40 mL) under nitrogen was added 10%
palladium on carbon (140 mg). The mixture was heated at 70 °C for 30 min before being cooled,
filtered and concentrated under reduced pressure. The residue was partitioned between water (30
mL) and DCM (75 mL). The aqueous layer was extracted with DCM (2 x 75 mL) and the
combined organic layers were separated, dried over MgSQOy4 and concentrated under reduced
pressure to give N-((48,5R)-1-(4-amino-1-methyl-1H-pyrazol-5-yi)-5-fluoroazepan-4-y1)-2,2 2~
trifluoroacetamide as an orange-yellow glass (1.1 g, 69% over three steps). 'H NMR (400 MHz,
CDCl) 8 7.47 (s, 1H), 7.12 (s, 1H), 5.02-4.85 (m, 1H), 4.69-4.55 (m, 1H), 3.66 (s, 3H), 3.42-
3.20 (m, 3H), 3.11 (ddd, /= 14.4, 6.7, 3.3 Hz, |H), 2.36-2.22 (m, 1H), 2.23-1.94 (m, 2H), 1.90-
1.52 {m, 1H). NH; not observed.

Intermediate 49b 5-Azido-1-(1-methyl-4-nitro-1 H-pyrazol-5-ylyazepan-4-ol

To a solution of anti-5-azido-1-(1-methyi-4-nitro-1 H-pyrazol-5-ylazepan-4-0i (1.75 g,
6.23 mmol) in DCM (40 mL) was added by portions Dess-Martin periodinane (3.2 g, 7.47 mmol).
An exotherm was observed so the mixture was cooled in a cold water bath. The reaction mixture
was stirred at room temperature for 18 hr. Saturated aqueous NaHCO; solution (50 mL) was
added and the mixture was extracted with DCM (200 mL). The organic layer was washed
sequentially with saturated aqueous sodium thiosulfate solution (2 x 50 mL) and saturated
aqueous NaHCO; solution (2 x 50 mL). The organic layer was separated, dried over MgSQO; and
the solvent removed under reduced pressure. Purification via silica gel column chromatography
(30-60% EtOAc/isohexane) gave S-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-one as
a yellow solid (1.55 g}. To a solution of this solid (1.5 g, 5.38 mmol) in dry THF (40 mL) under
nitrogen cooled to -78 °C was added dropwise a solution of L-SELECTRIDE® (1 M in THF, 6.5
mL, 6.45 mmol) and the reaction mixture was stirred at -78 °C for 90 min. The mixture was
allowed to warm to room temperature and water (30 mL) was added. The mixture was extracted
with EtOAc (2 x 100 mL) and the combined organic layers were dried over MgSOy and
concentrated under reduced pressure. Purification via silica gel column chromatography (50-70%

EtOAc/ischexane) gave syn-5-azido-1-([-methyl-4-nitro- 1 H-pyrazol-5-ylazepan-4-ol as an
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orange-yellow o1l (845 mg, 50% over two steps). 'H NMR (400 MHz, CDCI3) § 8.07-8.01 (m,
1H), 4.21-4.16 (m, 1H), 3.98-3.92 (m, 1H), 3.80 (s, 2H), 3.44-3.30 (m, 2H), 3.28-3.19 (m, 1H),
3.14 (ddd, J=13.3, 7.4, 4.0 Hz, 1H), 2.33-2.22 (m, 1H), 2.21-2.09 (m, 1H), 2.07 (d, /= 5.1Hz,
1H), 2.01-1.86 (1, 2H). OH not observed.

Intermediate 49¢ tert-Butyl 5-methoxy-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-

4-ylcarbamate

NHBoc
&

1
Ny

N
\ /)
NO,

"OMe

To a solution of 5-azido-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-4-ol (420 mg, 1.49
mmot) in dry DMF (15 mL}) cooled to 0 °C was added sodium hydride (60% in mineral oil, 90
mg, 2.24 mmol). After stirring for 15 min, iodomethane (0.14 mL, 2.24 mmol) was added and
the reaction mixture was allowed to warm to room temperature and stirred for 1 hr. Water (20
mL) was added and the mixture was extracted with EtOAc (150 mL). The organic layer was
washed with water (6 x 30 mL) and brine (20 mL), separated, dried over MgSQs, and
concentrated under reduced pressure. Purification via silica gel column chromatography gave 4-
azido-S-nethoxy- - L -mcthyi-4-nitro- LA -pyrazol-5-yijazepane as a yellow 04 (330 mgj. A
solution of this oif (350 mg, 1.19 mmol) in THF/water (15 mL/3 ml) was treated with
triphenylphosphine (311 mg, 1.19 mmol) and the reaction mixture was heated at 60 °C behind a
blast screen for 18 hr. Water (2 mL) was added and the mixture was extracted with EtOAc (2 x
50 mL) The combined organic layers were dried over MgSO; and concentrated under reduced
pressure. The resulting oil was triturated in Et,O, the resulting solid was filtered off and the
filtrate concentrated under reduced pressure to give a yellow oil. To a solution of this 0il (319
mg, 1.19 mmol) in dry DCM (10 mL) at 0 °C was added a solution of di-fert-butyl-dicarbonate
(310 mg, 1.42 numol) in DCM (10 mL) and DIPEA (1.0 mL, 5.93 mmol). The reaction mixture
was allowed to warm to room temperature and stirred for 72 hr, Water (20 mL} was added and
the mixture extracted with DCM (100 mL). The organic layer was separated, dried over MgSO4
and concentrated under reduced pressure. Purification via silica gel column chromatography (40-
50% EtGAc/isohexane) gave tert-butyl S-methoxy-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-
4-ylcarbamate as a vellow oil (355 mg, 64% over three steps). 'H NMR (400 MHz, CDCl;) 8
8.02 (s, 1H), 5.14 (d, /= 8.9 Hz, 1H), 4.00-3.90 (m, 1H), 3.78 (s, 3H), 3.68-3.60 (m, 1H), 348 (4,

J=12.6 Hz, 1H), 3.39 (s, 3H), 3.33-3.23 (m, 1H), 3.19-3.11 {m, 1H), 3.04-2.95 (m, 1H), 2.25-

2.06 (m, 2H), 1.88-1.76 (m, 2H), 1.45 (s, 9H).
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Intermediate 49d tert-Butyl S-hydroxy-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-

4-ylcarbamate

\\QNHBOC
| ;

N
NO,

A solution of syn-5-azido-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yljazepan-4-oi (420 mg,
1.49 mmol) in THF/water (15 mL/3 mL) was treated with triphenyiphosphine (392 mg, 1.49
mmol) and the reaction mixture was heated at 60 °C for 9 hr. Brine (5 mL) was added and the
mixture was extracted with EtOAc (2 x 75 mL) The combined organic layers were dried over
MgSO;4 and concentrated under reduced pressure. The resulting oil was triturated with Et; 0, the
resulting sohid was filtered off and the filtrate concentrated under reduced pressure fo give &
yellow solid. To a solution of this solid in dey DCM (10 mL) was added a solution of di-zert-
butyl-dicarbonate (391 mg, 1.79 mmol} in DCM (10 mL) and DIPEA (1.3 L, 7.47 mmol). The
reaction mixture was allowed to warm to room temperature and stirred for 18 hr. Water {10 mL)
was added and the mixture extracted with DCM (100 ml.). The organic layer was separated,
dricd over MgSO; and concentrated under reduced pressure. Purtfication vig silica gel column
chromuatograpity (60-75% EtOAc/isohexancj gave rert-butyl S-hydroxy-1-(1-methyi-4-nitro- 1 H-
pyrazol-5-yhazepan-4-yicarbamate contaminated with triphenylphosphine oxide as a yellow oil
(172 mg). 'H NMR (400 MHz, CDCL) 6 8.03 (s, 1H), 5.20 (br s, 1H), 4.19 (brs, 1H), 3.98-3.90
(m, 1H), 3.79 (s, 3H), 3.52-3.42 (m, 1H), 3.34-3.05 (m, 3H), 2.72 (br s, 1H}, 2.23-2.10 (m, 1H),
2.04-1.95 (m, 2H), 1.92-1.80 (m, 1H), 1.46 (s, 9H).

Intermediate 50 5-Azido-1-(1-(2,2-difluoroethyl)-4-nitro-1H-pyrazoi-5-yiazepan-
4-o0l
F
g¥e¢
‘e o
NO,

Following the procedure for Intermediate 48 starting from tert-butyl 4-azido-5-
hydroxyazepane-I-carboxylate and 5-chloro-1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazole gave 5-
azido-1-(1-(2,2-difluorocthyl)-4-nitro-1 H-pyrazol-5-yDazepan-4-ol as a yellow gum (1.16 g,

50% over two steps). *H NMR (400 MHz, CDCL) 6 8.14-8.09 (m, 1H), 6.11 (tt, /= 27.8, 4.4 Hz,
1H), 4.50-4.39 (i, 2H), 3.83 (it, J= 8.8, 3.1 Hz, 1H), 3.67 (td, /= 4.7, 3.6 Hz, 1H), 3.45-3.21 (m,
4H), 2.37 (d, J = 2.9 Hz, 1H), 2.25-2.12 {(m, 2H), 2.03-1.91 (m, 2H).
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Intermediate 51 N-(1-(4~amino-1-(2,2-difluoroethyl)- 1 H-pyrazol-5-yl)-5-

fluorocazepan-4-vi)-2,2 2-triflucroacetamide

F o)
HN—
g
N
. N F
N
NH

2

Following the procedure for Intermediate 49 starting from S-azido~1-(1-(2,2-
difluoroethyl}-4-nitro- | H-pyrazol-5-yl)azepan-4-ol gave N-(1-(4-amino-1-(2,2-difluorocthyl)-
1H-pyrazol-5-yl)-5-fluoroazepan-4-yh)-2,2, 2-trifluoroacetamide as a red gum {720 mg, 50% over
four steps). LCMS (ES+) m/z 374 (M+1).

Intermediate 52 6,6-Difluoro-N,N-dimethyl-1-(1-methyl-4-nitro- 1 H-pyrazol-5-

ylyazepan-4-amine

FF

NO,

To a sclution of rerr-buryt 66-difluoro- T methy-d-nitro- L H-pyrazoi-S-ylazepan-4-
ylcarbamate (0.96 g, 2.56 mmol) in MeOH (3 mL) was added HCI in 1,4-dioxane (4 M, 12.8 mL,,
51.2 mmol) and the solution was stirred at room temperature for 16 hr. The solvents were
removed under reduced pressure and the residue was dissotved mn DCM (30 mL). The organic
layer was washed with saturated aqueous NaHCO; solution (30 mL), dried over Na,SO4 and the
solvent removed under reduced pressure to give 6,6-difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-
yhazepan-4-amine. This amine was dissolved m MeOH/THF (1:1, 50 mL) and treated with
formaldehyde (38% in water, 0.45 mL, 6.21 mmol). After 5 min, sodium cyancborohydride
(0.39 g, 6.21 mmoly was added portionwise and the resulting mixture stirred for 5 hr. Additional
formaldehyde (38% in water, 0.45 mL, 6.21 mmol) and sodium cyanoborohydride (0.39 g, 6.21
mmol) were added and the resulting mixture was stirred for 60 hr. The solvents were removed
under reduced pressure and the crude was purified vig silica gel column chromatography (0-10%
MeOH/DCM) to give 6,6-difluoro-N,N-dimethyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-yiYazepan-4-
amine as a yellow o1l (0.64 g, 82% over two steps). ‘H NMR (400 MHz, CDCl:) 6 8.07-8.03 (m,
1H), 3.82 (s, 3H), 3.70-3.57 (1, 2H), 3.42-3.29 (m, 1H), 3.24-3.05 (m, 1H), 3.04-2.98 (m, 1H),
2.51-2.40 (m, IH), 2.35-2.29 (m, 6H), 2.20-2.01 (m, 2H), 1.97-1.82 (m, 1H).

Intermediate 53 tert-Butyl 6-methoxy-1-(1-methyl-4-nitro-1/-pyrazol-5-ylyazepan-

4-ylcarbamate
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O/
O
Nt

J

2

To a solution of 5-azido-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yljazepan-3-ol, Intermediate
18 (0.85 g, 3.0 mmol) in BDMF (5 mL) cooled to 0 °C under nitrogen, was added sodmum hydride
(60% in mineral oil, 133 mg, 3.3 mmol) and the resulting mixture was stirred for 10 min.
lodomethane (0.37 mL, 6.0 mmol) was added and the mixture stirred at room temperature for 16
hr. Water (200 mL) was added and the mixture extracted with EtOAc (2 x 50 mL). The
combined organic layers were dried over Na,SOy4 and the solvent removed under reduced
pressure. Purification vig silica gel column chromatography (0-50% EtOAc/isohexanej gave 5+
azido-3-methoxy-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yhazepane as an oil (0.76 g). This azide
(0.76 g, 2.6 mmol) in THF (15 mL) and water (3 mL) was treated with triphenylphosphine (0.71
g, 2.7 mmol). The mixture was heated at 65 °C for 16 hr and the solvents were removed under
reduced pressure to afford 6-methoxy-1-(1-methyl-4-nitro-1H-pyrazol-5-ylazepan-4-amine,
This amine was suspended i DCM (40 mL) and di-tert-butyl dicarbonate {1.13 g, 5.2 mmol)
and DMPEA (136 ml, T8 ey wers added. Aflor stuming & room temnorature for 16 by the
solvent was removed under reduced pressure and the residue dissolved in DCM (40 mL). Water
(20 ml) was added and the organic layer was separated, dried over Na,5Q4 and the solvent
removed under reduced pressure. Purification vig silica gel column chromatography (0-50%
EtOAc/1sohexane) gave fert-butyl 6-methoxy-1-(1-methyi-4-nitro-1H-pyrazoi-5-ylhazepan-4-
ylcarbamate (0.84 g, 74% over three steps) as an oil. 'H NMR (400 MHz, CDCl13) 6 8.03 (d, J=
4.3 Hz, 1H), 539 (d, /= 7.9 Hz, 1H), 4.21-3.94 (m, IH), 3.84 (s, 3H), 3.56-3.42 (m, 2H), 3.35-
3.03 (m, 6H), 2.28-1.89 (m, 4H), 1.46 (s, 9H).

Intermediate 53a N-(1-(4-Amino-1-cyclopropyl-1H-pyrazol-5-yl)-6-fluoroazepan-4-

y1)-2,2,2-triflucroacetamide

K} O

M 1

NN 3
N\\ /Z .

NH,

To a solution of 5-azido-1-(1-cyclopropyl-4-nitro-1 H-pyrazoi-5-yliazepan-3-01 {(0.69 g,
2.25 mmol) in DCM (30 mL) was added deoxo-Fluor ® (50% in THF, 1.06 mL, 2.86 mmol) and
the mixture was stirred at room temperature for 62 hr. The mixture was diluted with DCM (30
ml), cooled in an ice/water bath and quenched by dropwise addition of saturated agueous

NaHCO3 (100 mL). The resulting mixture was stirred for 10 min, The organic fayer was
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separated, passed through a phase separation cartridge and the solvent removed under reduced
pressure. Purification via silica gel column chromatography (0-100% EtQAc/isohexane) gave 5-
azido-1-(1-cyclopropyl-4-nitro-1H-pyrazol-5-y1)-3,3-difluoroazepane (410 mg) as a viscous
yellow oil. To a solution of this oil (400 mg, 1.3 mmol) in THF (10 mL) and water (2 mL) was
added triphenylphosphine (341 mg, 1.3 mmol) and the mixture was heated at 60 °C behind a
blast screen for 16 hr. The mixture was diluted with EtOAc (30 mL) and washed with water (3 x
20 mL). The organic layer was separated, passed through a phase separation cartridge and the
solvents removed under reduced pressure. The residue was passed through an SCX column
washing with DCM and MeOH and eluting with 3-10% [ N ammonia in McOH/DCM to afford
1-(1-cyclopropyl-4-nitro-1H-pyrazol-5-yi)-6,6-diflucroazepan-4-amine (555 mg) contaminated
with triphenylphosphine oxide) as a viscous yellow oil. To a solution of this oil (360 mg, .28
mmol) and DIPEA (0.67 mL, 3.84 mmol) in DCM (20 mL) was added trifluoroacctic anhydride
(0.2 mL, 1.41 mmol) and the mixture stirred at room temperature for 16 hr. The organic layer
was washed with water (2 x 20 mL), separated and passed through a phase separation cartridge.
The solvent was removed under reduced pressure and the residue purified via silica gel column
chromatography (0-100% EtOAc/isohexane) to give N-(1-(1-cyclopropyl-d-nitro-1H-pyrazol-5-
vh-A6-fluoroazepan-4-v-2.2 2-tmiflaoroacetamide (280 me) as a viscous vellow oil

To a solution of this o1l (276 mg, 0.73 mmol) and ammonium formate (340 mg, 5.84
mmol) in McOH (15 mL) under nitrogen was added 10% palladium on carbon (31 mg, 0.29
mmol). The mixture was heated at 80 °C for 4 hr before being cooled, filtered and concentrated
under reduced pressure. The residue was partitioned between water (10 mL) and DCM (50 mL).
The organic layer was separated, passed through & phase separation cartridge and concentrated
under reduced pressure to give N-(1-(4-amino-1-cyclopropyl-1H-pyrazol-3-yl)-6-fluoroazepan-
4-y1)-2,2,2-triftuoroacetamide (210 mg, 28% over 4 steps) as a viscous red oil, LCMS (ES+)
m/z 350 (M+1).

Intermediate 54 N-(1-(4-Amino-1-methyl-1H-pyrazol-5-yl)-5-methoxyazepan-4-

y1)-2,2,2-trifluoroacetamide

To a solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yhazepan-4-ol (500 mg, 1.78
mmol) in dry DMF (15 mL) cooled to 0 °C was added sodium hydride (60% in mineral oil, 107
mg, 2.67 mmol). After stirring for 15 min, icdomethane (0.17 ml, 2.67 mmol) was added and

the reaction mixture was allowed to warm to room temperature and stirred for 90 min. Water (20
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ml.) was added and the mixture was extracted with EtOAc (200 mL), washed with water (6 x 20
mL) and brine (20 mL). The organic layer was separated, dried over MgS0O4, and concentrated
under reduced pressure to give 4-azido-5-methoxy-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepane
as a yellow oil (484 mg). A solution of this oil (480 mg, 1.63 mmol) in THF/water (15 mi/ 3
mL) was treated with triphenylphosphine (426 mg, 1.63 mmol) and the reaction mixture was
heated at 60 °C for 5 hr. EtOAc (100 mL) was added and the mixture was washed with saturated
aqueous NaHCO; solution (20 mL). The aqueous layer was extracted with EtOAc (50 mL) and
the combined organic layers were dried over MgSQ, and concentrated under reduced pressure.
The resulting oil was triturated in Et;O, the resulting solid was filtered off and the filtrate
concentrated under reduced pressure to give a yellow oil. To a solution of this oil in dry DCM
(20 mL) at § °C was added DIPEA (0.85 mL, 4.88 mmol) and trifluoroacetic anhydride (0.27 mL,
1.95 mmol) took place. The reaction mixture was allowed to warm to room temperature and
stirred for 4 hr, Water (20 mL) was added and the mixture extracted with DCM (100 mL). The
organic Jayer was scparated, dried over MgSO4 and concentrated under reduced pressure.
Purification via silica gel column chromatography (40-50% EtOAc/isohexane) gave 2,2,2-
trifiuoro-N-(5-methoxy-1-(1-methyl-4-nitro-1H~-pyrazol-5-yhazepan-4-ylacetamide as a yellow
il (530 mgy A <olution of this ot (320 mg, 1 42 mmol) in MeOH (20 mL) was treated with
ammonium formate (900 mg, 14.2 mmol) and 10% palladium on carbon (50 mg). The mixture
was heated at 65 °C for | hr. After cooling to room temperature the catalyst was filtered off and
the filtrate concentrated under reduced pressure. The residue was partitioned between saturated
aqueous NaHCO; solution (20 mL) and DCM (50 mL). The aqueous layer was extracted with
DCM (3 x 50 mL) and the combined organic layers were dried over MgSQ, and concentrated
under reduced pressure to give N-{1-(4-amino-1-methyl-14-pyrazol-5-yl)-5-methoxyazepan-4-
y1)-2,2,2-trifluoroacetamide as an orange foam (486 mg, 82% over 4 steps). '"H NMR. (400 Milz,
CDCl) 6 8.85 (br s, 1H), 7.17 (s, 1H), 4.64 (dd, J=14.5, 7.2 Hz, 1H), 3.65 (s, 3H), 3.37-3.36 (m,
2H), 3.41 (s, 3H), 3.15-3.05 (m, 1H), 2.93-2.85 (m, 1H), 2.61 (br s, 2H), 2.43-2.33 (m, 1H),
1.92-1.77 (m, 4H).

Intermediate 55 5-Azido-1-(1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazol-5-yl}azepan-

3-0l
F

N
F/J\ Q 3
NN
N
\\_Z/
CH
NG,

Following the procedure for Intermediate 18 starting from (£)-tert-butyl 3-0x0-2,3,6,7-
tetrahydro-1/-azepine-1-carboxylate gave 5-azido-1-(1+(2,2-difluoroethyl)-4-nitro-1 H-pyrazol-
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5-yDazepan-3-ol as a pale brown gum (88% over four steps). 'H NMR (400 MHz, CDCl3) 8 8.11
(s, 1H), 6.36-5.99 (m, 1H), 4.89-4.70 (m, 1H), 4.55-4.23 (m, 1H), 4.18-4.06 (m, 1H), 3.96-3.76
(m, 1H), 3.73-3.44 (m, 2H), 3.42-3.12 (m, 2H), 2.32-1.95 (m, 5H).

Intermediate 56 tert-Butyl 1-(1-(2,2-diftuorocthyl)-4-nitro-1 H-pyrazol-3-yi)-6,6-

difluoroazepan-4-ylcarbamate

S
" Cé\g‘é
a
\J;OQFF

Following the procedure for Intermediate 19 starting from 5-azido-1-(1-(2,2-
difluorocthyi)-4-nitro-1 H-pyrazol-5-ylyazepan-3-ol gave tert-butyl 1-(1-(2,2-difluoroethyl)-4-
nitro- 1 H-pyrazol-5-yI)-6,6-difluoroazepan-4-ylcarbamate as a pale green gum (1.34 g, 46% over
four steps). 'H NMR (400 MHz, CDCl) & 8.17-8.06 (m, 1H), 6.34-6.00 (m, 1H), 4.72-4.30 (m,
JHY, 412595 im, 1H), 3.66-3.10 (m, 4H), 2.59-2.03 (m, 4H), 1.45-1.41 (m, 9H).

Intermediate 57 (R)-N-(1-(1-Cyclopropyi-4-nitro-1 H-pyrazol-5-ylazepan-4-yi)-
2.2 2-trifluoroacctamide
e !:‘E o
Lo
. N
N\\_I

Following the procedure for Intermediate 28 starting with 5-chloro-1-cyclopropyl-4-
nitro-1H-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro- 1 H-azepin-4-yl)-acctamide gave (R)-N-
(1-(I-cyclopropyl-4-nitro-1H-pyrazol-5-yhazepan-4-y1)-2,2 2-trifluoroacetamide as a pale
yellow gum (105 mg, 61%). 'H-NMR (400 MHz, CDCl3) 8 7.96 (s, 1H), 6.55-6.38 (m, 1H),
4.30-4.15 (m, 1H), 3.65-3.53 (m, 1H), 3.55-3.25 {m, 4H), 2.25-2.05 (m, 6H), 1.35-1.05 (m, 4H).

Intermediate 57a 5-Azido-1-(1-cyclopropyl-4-nitro-1 H-pyrazol-3-yl)azepan-3-ol

Y o~
N
NG N
N
sz Q
OH
NO,

To as solution of (£)-tert-butyl 3-0x0-2,3,6,7-tetrahydro-1/{-azepine-1-carboxylate (15.0

g, 71.1 mmol) in acetonitrile (25 mL} was added trimethylsilyl azide (28.2 ml., 213 mmol)
followed by Amberlite IRA 900F resin (loading: 2-3 mmol/g, 18 g) and the resulting mixture
was heated at 60 °C behind a blast shicld for 16 hr. After cooling to room temperature, the
solution was filtered, washing the resin with acetonitrile and the filtrate was concentrated under

reduced pressure (temperature of bath <40 °C) to give fert-butyl S-azido-3-oxoazepane-1-
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carboxylate as a pale orange oil. To a solution of this oil m THEF/water (150 mL/150 mL) cooled
in an ice bath was added portion wise over 15 mins NaBHy (6.73 g, 178 mmol) and the mixture
was stirred at room temperature for 3 hr. The mixture was extracted with EtOAc (2 x 400 mL),
the combined organic layers were washed with water (2 x 250 mL) and brine (150 mL),
separated, dried over MgSQy, and the solvent removed under reduced pressure to give rerf-butyl
5-azido-3-hydroxyazepane-1-carboxylate as a colorless 01l (19.2 g). To a solution of this oil (4.0
g, 15.6 mmol) in DCM (60 mL) was added TFA (30 mL) and the solution was stirred at room,
temperature for 2 hr. The solvents were removed under reduced pressure and the crude residue
was dissolved in DCM and passed through an SCX column, washing with DCM, 1:1
MeOH/DCM and MeOH and eluting with 1 N ammonia in McOH to give 5-azidoazepan-3-o] as
a paie yellow gum (2.36 g). To this gum (1.17 g, 7.48 mmol) in dry DMSO (25 ml) was added
potassium fluoride (1.74 g, 29.9 mmol) and 5-chloro-1-cyclopropyl-4-nitro-1H-pyrazole (1.61 g,
8.6 mmol) and the mixture heated at 70 °C for 16 hr. The mixture was diluted with water (100
mL) and extracted with £y 4%¢ (3 x 30 mL). The combined organic layers were washed with
water (3 x 20 mL), separated, passed through a phase separation cartridge and the solvents
removed under reduced pressure. Purification vig silica gel column chromatography (0-100%
FrQAg/isobexane gave S-azudn-1-(-cvelonropyl-d-nitro-1 H-pvrazol-5-vlazepan-3-ol as a

viscous yellow 0il (2.24 g, 81% over four steps). LCMS (ES+) m/z 308 (M+1).

Intermediate 57b N-(1-(1-Cyclopropyl-4-nitro-1 H-pyrazol-5-yl}-6,6-difluoroazepan-
d-yl)-2,2,2-trifluoroacctarmde

H o

"

Y CF,

N’ N

o/ =

NO, |

To a solution of 3-azido-1-(1-cyclopropyl-4-nitro-1 H-pyrazol-5-ylyazepan-3-ol (1.54 g,
5.0 mmol) m DCM (50 mL} was added by portions Dess-Martin periodinane (2.54 g, 6.0 mmol).
After stirring at room temperature for 3 hr, the mixture was diluted with DCM (25 ml.) and
quenched with saturated agueous NaHCO; (50 mL) followed by saturated aqueous sodium
thiosultate (50 mL). The resulting mixture was stirred for 20 min. The organic layer was
separated and the aqueous extracted with more EtOAc (3 x 30 mL). The combined organic layers
were passed through a phase separation cartridge and the solvents removed under reduced
pressure. Purification via silica gel column chromatography (0-100% EtOAc/ischexane) gave 5-
azido-1-(I-cyclopropyl-4-nitro-1H-pyrazol-5-yljazepan-3-one (1.22 ¢) as a pale yellow solid. To
a solution of this solid (1.22 g, 4.0 mumeol) in DCM (60 mL) was added deoxo-Fluor ® (50% in

THFE, 2.68 mL, 7.3 mmol) and the mixture was stirred at room temperature for 62 hr. The
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mixture was diluted with DCM (30 mL.), cooled in an ice/water bath and quenched by dropwise
addition of saturated aqueous NaHCQO; (100 mL). The resulting mixture was stirred for 10 min.
The organic layer was separated, passed through a phase separation cartridge and the solvent
removed under reduced pressure. Purification vig silica gel column chromatography (0-100%
EtOAc/isohexane) gave 5-azido-1-(1-cyclopropyl-4-nitro-1H-pyrazol-5-y1)-3,3-difluoroazepane
{860 mg) as a viscous yellow oil. To a solution of this oil (0.85 g, 2.6 mmo!) in THF (20 mL)
and water (4 mL) was added triphenylphosphine (682 mg, 2.6 mmol) and the mixture was heated
at 60 °C behind a blast screen for 16 hr. The mixture was diluted with EtOAc (30 mL) and
washed with water (3 x 20 mL). The organic layer was separated, passed through a phase
separation cartridge and the sofvents removed under reduced pressure. The residue was passed
through an SCX column washing with DM and 1:1 MeOH:DCM and MeOH and eluting with 1
N ammonia in MeOH to afford 1-{1-cyclopropyl-4-nitro-1H-pyrazol-5-y1)-6,6-difluoroazepan-4-
amine (783 mg) contaminated with triphenylphosphine oxide) as a viscous dark vellow oil. To a
solution of this 0if (0.78 g, 2.60 mmai) and DIPEA (1.36 mL, 7.80 mmol) in DCM (20 mL) was
added trifluoroacctic anhydride (0.4 mL, 2.86 mmol) and the mixture stirred at room temperature
for 16 hr. The organic layer was washed with water (2 x 20 mL), separated and passed through a
phase separation cartridge. The sobvent was removed under reduced pressure and the residue
purified via silica gel column chromatography (0-100% EtOAc/isohexane) to give N-(1-(1-
cyclopropyl-4-nitro-1H-pyrazol-5-yl)-6,6-diflucroazepan-4-yl)-2,2 2-trifluoroacetamide as a
vellow solid (880 mg, 44% over 4 steps). 'H NMR (400 MHz, CDCly) 8 7.99-7.95 (m, 1H), 6.55
(d, J=8.0 Hz, 1H), 4.59-4.50 (m, 1H), 3.74-3.62 (m, 3H), 3.44-3.34 (m, 2H), 2.55-2.44 (m, 2H),
2.31-2.14 (m, 2H), 1.39-1.07 (m, 4H).

Intermediate 58 (R)-tert-Butyl 2-bromo-4-(1-cyclopropyl-5-(4-(2,2,2~

trifluoroacetamido)azepan-1-yl)-1H-pyrazol-4-ylearbamoyijthiazol-5-ylcarbamate
Y~
CFa
N
e,
N\\—I
N

e
BocHN™ S

To a solution of (R)-N-(1-(1-cyclopropyl-4-nitro-1H-pyrazol-5-ylyazepan-4-y1)-2,2,2-
trifluoroacetamide (0.725 g, 2.00 mmoly in MeOH (20 mL) was added 10% palladium on carbon
(0.75 g, 7.07 mmol) and ammonium formate (0.507 g, 8.03 mmol). The mixture was heated at

80 °C for 3 hr. The mixture was filtered through Celite® and the filtrate concentrated under

reduced pressure. The residue was re-dissolved in DCM (20 mL) and 2-bromo-5-(fert-
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butoxycarbonylamino )thiazole-4-carboxylic acid (0.74 g, 2.29 mmol), PyBOP (1.57 g, 3.01
mmol) and DIPEA (1 mL, 5.6 mmol) were added. The reaction mixture was stirred at room
temperature for 18 hr. Water (20 ml.) was added and stirring continued for 10 min. The layers
were separated and the aqueous extracted with DCM (2 x 20 mL). The combined organic layers
were passed through a phase separation cartridge and the solvent removed under reduced
pressure. The residue was purified by silica gel column chromatography (0-100%
EtOAc/isohexane) to afford (R)-tert-butyl 2-bromo-4-(1-cyclopropyl-5-(4-(2,2,2-
trifluoroacetamido)azepan- 1-yl)-1 f-pyrazol-4-ylcarbamo yl)thiazol-3-ylcarbamate as a pale
brown solid {0.98 g, 77% over two steps). 'H NMR (400 MHz, CDCls) 6 10.26 (s, 1H), 8.43 (s,
1H), 7.71 (s, TH), 6.47 (d, J = 8.3 Hz, 1H), 4.25-4.15 (m, 1H), 3.47-3.35 (m, 3H)}, 3.29-3.13 (m,
2H), 2.46-1.57 (m, 6H), 1.52 (s, 9H), 1.23-1.17 {m, 2H}, 1.12-0.96 (m, 2H).

Intermediate S¥a 5-Azido-1-(1-cyclopropyl-4d-nitro-1H-pyrazol-3-ylazepan-4-o!

Y A~
N ”‘O" o
W/

NO

2

Following the proccdure for Intormediate 48 starting from rert-buty! 4-azide-5-
hydroxyazepane- i -carboxylate gave 3-azido-1-{ I -cyciopropyl-$-nnro- 1f-pyrazol-3-yljazepan-
4-0l as a yellow gum (1.2 g, 72%). 'H NMR (400 MHz. CDCl;) & 7.96 (s, 1H), 3.82 (tt, /= 8.5,
4.8 Hz, 1H), 3.65 {ddd, /= 10.0, 8.5, 3.8 Hz, 1H), 3.62-3.54 (m, 1H), 3.52-3.37 (m, 2H), 3.31
(tdd, J=14.1, 5.7, 3.8 Hz, 2H), 2.50 (d, /= 3.1 Hz, 1H), 2.24-2.13 (m, 2H), 2.04-1.92 (m, 2H),
1.31-1.20 {m, 2H}, 1.14-1.05 (m, 2H).

Intermediate 58b N-(1-(4-Amino-1-cyclopropyl-1H-pyrazol-5-y1)-5-fluoroazepan-4-

yh-2,2,2rifluoroacetamide

0]
e
N\\J/

NH,

Following the procedure for Intermediate 49 starting from 5-azido-1-(1-cyclopropyl-4-
nitro-1H-pyrazol-5-yl)azepan-4-ol gave N-(1-{(4-amino-1-cyclopropyl-1 H-pyrazol-5-yi)-5-
fluoroazepan-4-yl)-2,2,2-trifluoroacctamide as an orange gum (300 mg, 67% over 4 steps).
LCMS (ES+) m/z 350 (M+1).

Intermediate 59 5-Chloro-1-cthyl-4-nitro-1H-pyrazole
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\‘
N:N e
NO,

Following the procedure for Intermediate 5 starting with 1-cthyl-4-nitropyrazole gave 5-
chloro-1-ethyl-4-nitro-1H-pyrazole as a colorless solid (1.3 g, 74%). 'H-NMR (400 MHz,
CDCls) & 8.16 (s, 1H), 4.26 (q, J = THz, 2H), 1.50 (1, J = THz, 3H).

Intermediate 60 N-(1-(1-Ethyl-4-nitro-1 H-pyrazol-5-yhazepan-4-y1)-2,2,2-

trifiuorcacetamide

P
\N ON_<CF3
N\LZ’N

NO,
Following the procedure for Intermediate 28 starting with 3-chloro-1-cthyl-4-nitro-1 H-
0 pyrazole and 2,2 2-trifluoro-N-(hexahydro- 1 H-azepin-4-yl)-acetamide gave N-(1-(1-ethyl-4-
nitro-14H-pyrazol-3-ylazepan-4-yl)-2,2,2-trifluoroacetamide as a pale yellow gum (136 mg,
55%). 'H-NMR (400 MHz, CDCI) § 8.07 (s, 1H), 639637 {m. 11 422419 {m, TH)YL 412 {q.
J=T Hz, 2H), 3.42-3.35 (m, 1Hy, 3.27-3.18 (m, 3H), 2.25-2.03 ¢my, ZHy 200175 (my 4, 147
(t, /=7 Hz, 3H).

Intermediate 61 (R)-tert-Butyl 2-bromo-4-(1-ethyl-5-(4-(2,2,2-

15 trifluoroacetamido)azepan-1-yh- 1 H-pyrazol-4-ylecarbamoylthiazol-5-ylcarbamate
H
Next
N 3
3 N
N
NH

Y
BocHN™

Following the procedure for Intermediate 58 starting with (R)-N-(1-(1-ethyl-4-nitro-1H-
pyrazol-5-ylazepan-4-yl)-2,2,2-trifluoroacetamide gave (R)-tert-butyl 2-bromo-4-(1-ethyl-5-(4~
(2,2,2-trifluoroacetamido)azepan- 1 -yl)-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as a
pale brown solid (186 mg, 31% over two steps). 'H NMR (400 MHz, CDCls) 6 10.30 (s, 1H),
8.41 (s, 1H), 7.81 (s, 1H), 6.44 (d, J = 8.2 Hz, 1H), 4.25-4.17 (m, 1H), 4.06 (q, /= 7.2 Hz, 2H),
3.40-3.32 (m, 2H), 3.23-3.10 (m, 2H), 2.23-2.09 (m, 2H), 2.06-1.94 (m, 2H), 1.91-1.68 (m, 2H),
1.54 (s, 9H), 148 (t, J= 7.2 Hz, 3H).

20

Intermediate 62 1-((3-Methyloxetan-3-yl)ymethyl)-1 H-pyrazol-4-amine
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NH,

A mixture of 4-nitropyrazole (1.13 g, 10 mmol) and K2COs (3.4 g, 25 mmol) in MeCN
(50 mL) was stirred at room temperature for 15 min prior to addition of 3-(bromomethyl)-3-
methyloxetane (1.8 g, 11 mmol). The reaction mixture was stirred at room temperature for 18 hr,
filtered and the filter cake washed with MeCN. The filtrate was concentrated under reduced
pressure and the residue purified by silica gel column chromatography (0-100%
EtOAc/isohexane) gradient to afford 1-((3-methyloxetan-3-yhmethyl)-4-nitro-1H-pyrazole as a
coloriess solid (1.43 g, 73%). A portion of this solid (206 mg, 1.04 mmol) dissolved in MeOH
(20 ml.) was treated with ammonium formate (260 mg, 4.13 mmol) and 10% paliadium on
carbon (50 mg). The mixture was heated at 80 °C for 1.5 hr, cooled, filtered through Celite® and
the filtrate concentrated under reduced pressure to afford 1-((3-methyloxetan-3-vimcthyD-1H-
pyrazol-4-amine as a pale pink gum (160 mg, 92%). 'H NMR (400 MHz, CDCl) é 7.15 (s, 1H),
6.97 (s, 1H), 4.66 (d, J= 6.1 Hz, 2H), 4.37 (d, /= 6.1 Hz, 2H), 4.19 (s, 2H), 2.91 (s, 2H), 1.23 (s,
3H).

intermediate 63 tert-Butyl 4-( [-methyt-4-nitro- L -pyrazol-3-yiybui-3-
ynylcarbamate
RN NHBoc
W/
NO,

A solution of ferf-butyl 3-butyn-1-ylcarbamate (123 mg, 0.728 mmol) in NEts (4 mL)
was treated with 5-bromo-1-methyl-4-nitro-1H-pyrazole (100 mg, 0.485 mmol) and copper(l)
bromide dimethy! sulfide complex (10 mg, 0.049 mmol). The mixture was degassed four times
by evacuating and refilling with nitrogen gas before tetrakis(triphenylphosphine)-palladium(0)
(28 mg, 0.024 mmol) was added. Degassing was repeated twice and the reaction mixture was
stirred at room temperature for 20 hr. More tert-butyl 3-butyn-1-vlcarbamate (123 mg, 0.728
mmol) and copper(l) bromide dimethyl sulfide complex (10 mg, 0.049 mmeol) were added and
the mixture was degassed three times. Tetrakis(triphenylphosphine)palladium(0) (28 mg, 0.024
mmoly was added and the reaction mixture was stirred at room temperature for 48 hr. The
mixture was diluted with EtOAc (100 mlL) and washed with water (20 mL.) and brine (20 mL).
The organic layer was separated, dried over MgSQy and the solvent removed under reduced
pressure. Purification of the residue via silica gel column chromatography (30-40%

EtOAc/isohexane) gave rert-butyl 4-(1-methyl-4-nitro-1 H-pyrazol-5-ylybut-3-ynylcarbamate as a
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yellow oil (112 mg, 78%). 'H NMR (400 MHz, CDCL) § 8.05 (s, 11), 5.03 (s, 1), 3.94 (s, 3H),
3.46 (g, J = 6.4 Hz, 2H), 2.79 (¢, J= 6.4 Hz, 2H), 1.67-1.27 (m, 9H),

Intermediate 64 5-Chloro-t-cyclopropylmethyl-4-nitro- 1LH-pyrazole
N ¢l
N
NO,
5 Following the procedure for Intermediate 5 starting with 1-cyclopropylmethyl-4-

nitropyrazole gave 5-chloro-1-cyclopropylmethyl-4-nitro-1H-pyrazole as a colorless oil {1.16 g,
56%). '"H-NMR (400 MHz, CDCl) 8 8.17 (s, 1H), 4.07 (d, /= THz, 2H), 1.39-1.28 (m, 1H),
0.66-0.59 (m, 2H), 0.50-0.40 (m, 2H).

Intermediate 65 (R)}-N-(i-(1-Cyclopropylmethyi-4-nitro-1 H-pyrazol-5-yhazepan-4-

10
y1)-2,2,2-trifluoroacetamide

H o
VAN \‘\N\(
N CF,
N’ N
W /Z
NO

2
Following the procedure for Intermediate 28 starting with S-chloro-{-cyclopropyimethyi-
4-nitro-1H-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro- 1 H-azepin-4-yl)-acetamide gave (R)-
N-(1-(I-cyclopropyimethyl-4-nitro-1H-pyrazol-5-yDazepan-4-yl)-2.2 2-trifluoroacetamide as a
I5  pale yellow gum (0.98 g, 55%). "H-NMR (400 MHz, CDCl) 8 8.08 (s, 1H), 6.42-6.39 (m, 1H),
4.22-4.14 (m, IH), 4.00-3.85 (m, 2H), 3.44-3.32 (m, 1H), 3.30-3.15 (m, 3H), 2.25-2.05 (m, ZH),
2.00-1.75 (m, 4H), 1.30-1.20 (m, 1H), 0.70-0.62 (m, 2H), 0.50-0.35 (m, 2H).
Intermediatc 66 (R)-tert-Butyl 2-bromo-4-(1-(cyclopropylmethyl)-5-(4-(2,2,2-

trifluoroacetarnidoazepan-1-yl)-1H-pyrazol-4-ylcarbamoylythiazol-5-ylcarbamate

H o
N
N <.,
Nig N
v
NH

Y

20 BocHN
Following the procedure for Intermediate 58 starting with (R)-N-(1-(1-
cyclopropylmethyl-4-nitro-1H-pyrazol-5-ylazepan-4-y)-2,2, 2-trifluoroacetamide gave (R)-tert-
butyl 2-bromo-4-(1-cyclopropylmethyl-5-(4-(2,2,2-trifluoroacetamido yazepan- 1 -yl)-1 H-pyrazol-

4-ylcarbamoyl)thiazol-5-ylcarbamate as a pale brown solid (310 mg, 57% over two steps). 'H
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NMR (400 MHz, CDCL) 6 10.28 (s, 1H), 8.39 (s, 1H), 7.83-7.75 (m, 1H), 6.40 (d, J= 8.2 Hz,
1H), 4.22-4.14 (m, 1H), 3.90-3.80 (m, 2H), 3.39-3.30 (m, 2H), 3.23-3.11 (m, 2H), 2.02-1.91 (m,
3H), 1.89-1.67 (m, 4H), 1.52 (s, 9H), 0.65-0.59 (m, 2H), 0.47-0.37 (rm, 2E0).

Intermediate 67 5-Amino-N-(5-chloro-1-methyl-1H-pyrazol-4-yl)-2-(2,6-

difluorophenyljthiazole-4-carboxamide

l

N

. cl
N

w/

NH E
BISY
2N .
Following the procedure for Example 110 starting from 3-chloro-1-methyl- 1 H-pyrazol-4-
amine gave 5-Amino-N-(5-chloro-1-methyl-1 H-pyrazol-4-y1)-2-(2,6-difluorophenyt)thiazole-4-
carboxamide as an off-white solid (146 mg, 46% over 3 steps). 'H NMR (400 MHz, dg-DMSQ) &

8.89 (s, 1H), 7.74 (s, 1H), 7.60-7.50 (m, 3H), 7.28 (t, J = 8.6 Hz, 2H), 3.80 (s, 3H). LCMS (ES+)
m/z 370 (M+1).

Intermediate 68 5-Amino-2-(2,6-diflucrophenyl)-N-(1-(3-methoxypropyl)-1 H-
revrapn -te v relo-d-carboxamide
MeQ

N,N
o/
NH F
N
HoNT TS

Followmg the procedure for Example 107 gave, after purification via preparative HPLC,
5-Amino-2-(2,6-difluorophenyl)-N-(1-(3-methoxypropyl)-1H-pyrazol-4-yi)thiazole-4-
carboxamide (0.14 g, 28% over two steps) as a cream solid. 'H (400 MHz, de-DMSO) 8 9.75 (s,
1H), 7.97 (s, 1H), 7.67 (s, 1H), 7.58-7.52 (m, 3H), 7.30-7.25 (m, 2H), 4.09 (t, J = 17.0 Hz, 2H),
3.27 (s, 3H), 3.23 (1, = 15.4 Hz, 2H), 1.98 -1.93 (m, 2H). LCMS (ES+) m/z 394 (M+1)

Intermediate 69 5-Amino-2-(2,6-difluorophenyl)-N-( 1 -(tetrahydro-2 H-pyran-4-yi)-

[ H-pyrazol-4-yDthiazole-4-carboxamide
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N
W /Z
NH £
N
Y 4
HNT S
2 F

Following the procedure for Example 107 gave, after purification via preparative HPLC,
5-Amino-2-(2,6-difluorophenyl)-N-(1-(tetrahydro-2 H~pyran-4-y1)-1 H-pyrazol-4-ylithiazo le-4-
carboxamide (0.17 g, 43% over two steps) as a Hght brown solid. 'H (400 MHz, d6-DMSO) &
9.75 (s, 1H), 8.03 (s, 1H), 7.70 (s, 1H), 7.58-7.52 (m, 3H), 7.29-7.25 (m, 2H), 4.40-4.36 (m, 1H),
3.97-3.93 (m, 2H}), 3.49-3.43 (m, 2H), 1.97-1.87 (m, 4H) LCMS (ES+) m/z 406 (M+1).

Intermediate 201  ters-Butyl 8-(1-methyl-4-nitro-1H-pyrazol-5-y[)-3,8~

diazaspiro]{2.6]nonane-3-carboxylate

To a solution of 5-chloro-1-methyl-4-nitro-1H-pyrazole (323 mg, 2.0 mmol),
triethylamine (0.7 mL, 5.0 mmol) and potassium fluoride (581 mg, 10.0 mmol) in dry DMSO
(20 mL) was added 5,8-diazaspiro[2.6]nonane dihydrobromide (686 mg, 2.4 mmol) and the
mixture was heated in the microwave at 65 °C for 4 hr, The mixture was diluted with EtOAc (30
mlL) and washed with saturated aqueous NaHCO; (3 x 20 mL). The aqueous layer was further
extracted with DCM (3 x 20 mL) and the combined organic layers passed through a phase
separation cartridge and concentrated under reduced pressure. The residue was loaded onto an
SCX-2 column which was washed with MeOH and eluted with 3% 7M amumonia in
MeOH/DCM and concentrated under reduced pressure to give 5-(1-methyl-4-nitro-1H-pyrazol-
5-y)-5,8-diazaspiro[2.6]nonane as a yellow gum (153 mg). To a solution of this intermediate in
DCM (10 mL) was added di-fert-butyl dicarbonate (157 mg, 0.72 mmol) and DMAP (4 mg, 0.03
mmol) and the mixture stirred at room temperature for 2 hr. The mixture was washed with water
(3 x 10 mL) and the organic layer separated, passed through a phase separation cartridge and
concentrated under reduced pressure to give fert-butyl 8-(1-methyl-4-nitro-1H-pyrazol-5-y1)-5,8-
diazaspiro[2.6]nonane-5-carboxylate as a yellow gum (200 mg, 28% over two steps). 'H NMR
(400 MHz, CDCl3) & 8.02 and 8.00 (2s, 1H), 3.85-3.77 (m, 3H), 3.75-3.67 (m, 2H), 3.47-3.27
(m, 4H}), 3.29-2.97 (m, 2H), 1.49 (s, 9H), 0.73-0.55 (m, 2H), 0.47-0.38 (m, 21).
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Intermediate 202 1-(1-Methyl-4-nitro-1 H-pyrazol-5-ylyazepan-2-one

A mixture of azepan-2-one (136 mg, 1.2 mmol), 5-bromo-1-methyl-4-nitro-1 H-pyrazole
(206 mg, 1.0 mmol), Xantphos (116 mg, 0.20 mmol) and caesium carbonate (456 mg, 1.40
mmol) in dioxane (4 ml) was degassed by bubbling nitrogen through it for 15 min,
Tris(dibenzylidencacetone ydipalladium{0) (46 mg, 0.05 mmol) was then added and the mixture
degassed for a further 10 min before being heated in the microwave at 140 °C for 3 hours, Water
(10 mL) was added and the mixture extracted into EtOAc (3 x 10 mL). The combined organic

0 layers were passed through a phase separation cartridge and concentrated under reduced pressure.

The residue was purified vig silica gel chromatography (0-100% EtOAc/isohexane) to give 1-(1-
methyl-4-nitro-1H-pyrazol-5-ylazepan-2-one as a brown gum (107 mg, 44%). "H NMR (400
MHz, CDCE) 6 8.11 (s, 1H), 3.96 (dd, /= 15.2, 10.0 Hz, 1H), 3.76 (s, 3FD), 3.53 (dd, /= 15.2,
7.2 Hz, 1H), 2.82-2.74 (m, 2H), 2.13-1.96 (m, 3H), 1.83-1.67 (m, 3H).

Intermediate 203 ters-Butyl 4-(1-methyl-4-nitro-1H-pyrazol-5-yh)-5-0x0-1,4-diazepane-

'S l-carbonyiate

NO,

Following the procedure for Intermediate 202 starting from 5-bromo-1-methy!-4-nitro-
1 H-pyrazole and fert-butyl 5-oxo-1,4-diazepane-1-carboxylate gave rert-butyl 4-(1-methyl-4-
nitro-1H-pyrazol-5-yl)-5-oxo0-1,4-diazepane-1-carboxylate as a brown gum (136 mg, 33%). 'H

20 NMR (400 MHz, ds-MeOD) ¢ 8.18 (s, 1H), 4.04-3.72 (m, 5H), 3.90-3.62 (m, 4H), 3.02-2.86 (m,

2H), 1.52 (s, 9H).

Intermediate 204 4-(1-Methyl-4-nitro- 1 H-pyrazol-5-yi)-1,4-oxazepan-5-one

e
N\il/ ~_/

NO,
Following the procedure for Intermediate 202 starting from 5-bromo-1-methyl-4-nitro-
25  1H-pyrazole and 1,4-oxazepan-5-one gave 4-(1-methyl-4-nitro-1 H-pyrazol-5-yi)-1,4-oxazepan-
5-ome as an orange solid (40 mg, 13%). 'H NMR (400 MHz, CDCL) 8 8.11 (s, 1H), 4.18 (dd, J =
13.3, 6.4 Hz, 1H), 4.12-3.99 (m, 2H), 3.96-3.82 (m, 2H), 3.77 (s, 3H), 3.64 (dd, J = 15.7, 6.4 Hz,
1H), 3.08 (ddd, /= 15.6, 8.5, 2.1 Hz, 1H), 2.94 (ddd, J = 15.6, 7.5, 1.§ Hz, I H).
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Intermediate 205  5-Azido-1-(1-ethyl-4-nitro- 1 H-pyrazol-5-yhazepan-4-ol
N

N
N
N\'_Z,NO‘OH
o/
NO»

A solution of 5-azidoazepan-4-ol (2.5 g, 16.0 mmol) was dissolved in dry DMSO (20
mlL) and 5-chioro-1-methyl-4-nitro-1 H-pyrazole (2.70 g, 15.4 mmol) and potassium fluoride
(3.71 g, 64 mmol) were added. The mixture was heated at 60 °C for 16 hr, allowed to cool o
room temperature, poured into water (300 mL) and extracted into EtOAc (2 x 50 mL). The
combined organic layers were passed through a phase separation cartridge and concentrated
under reduced pressure. Purification vig silica gel column chromatography (0-100%
EtOAc/isohexane) gave S-azido-1-(1-ethyl-4-nitro-1 H-pyrazol-5-ylazepan-4-ol as a yellow gum
(2.5 g, 53%). 'H NMR (400 MHz, CDCL) ¢ 8.18-7.95 (m, 1H), 4.16-4.07 (m, 2H), 3.80 (tt, J =
9.1,3.1 Hz, 1H), 3.67-3.59 (m, 1H), 3.42-3.18 (m, 4H), 2.51 (d, = 2.9 Hz, 1H), 2.24-2.12 (m,
2H), 2.07-1.87 {m, 2H), 1.46 (t, /= 7.3 Hz, 3H).

Intermediate 206  fert-Butyl 1-(1-cthyl-4-nitro-1H-pyrazol-5-yl)-5-fluoroazepan-4-

vicarbamate

NO,

To a solution of 5-azido-1-(1-cthyl-4-nitro-1 H-pyrazol-3-yDazepan-4-ol (1.25 g, 4.2
mmol) in dry DCM (20 ml) was added dropwise deoxo~Fluor® (3.8 mL, 10.6 mmo!, 50% m
THF) and the mixture was stirred at room temperature for 16 hr. The mixture was cooled in an
ice bath, saturated aqueous NaHCO; solution (40 mL) was added slowly (effervescence
observed) and the mixture was extracted with DCM (2 x 20 mL). The organic layer was washed
with saturated aqueous NaHCO; solution (2 x 10 mL), passed through a phase separation
cartridge and concentrated under reduced pressure. The residue was purified via silica gel
column chromatography (0-100% EtOAc/isohexane) to give 4-azido-5-fluoro-1-(1-ethyl-4-nitro-
1H-pyrazol-5-yDazepane as a yellow gum (0.91 g). A solution of this gum (0.9 g, 3.0 mmol) in
THF/water (20 mL/4 ml.} was treated with triphenylphosphine (0.8 g, 3.0 mmot) and the mixture
was heated at 60 °C for 16 hr. The mixture was cooled and concentrated to 4 mL under reduced
pressure, diluted with EtOAc (30 mL) and extracted with 1M HCl (4 x 10 mL). The combined
aqueous extracts were washed with EtOAc (20 mlL) and then basified with 6N NaOH and
extracted with DCM (3 x 20 mL) The combined organic layers were separated, dried over

MgSQy and concentrated under reduced pressure to give 5-fluoro-1-(t-methyl-4-nitro-1H-
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pyrazol-5-yhazepan-4-amine as a yellow oil (0.82 g). To a solution of this oil (0.8 g, 2.9 mmol)
and DIPEA (0.77 mL, 4.4 mmol) in DCM (25 mL) was added di-terr-butyl-dicarbonate (0.97 g,
4.4 mmol) and the mixture stirred at room temperature for 16 hr. Water (15 mL) was added and
the organic phase separated, dried over MgSOy and concentrated under reduced pressure.
Purification via silica gel column chromatography (0-100% EtOAc/ isohexane) gave fert-butyl 1-
(1-ethyl-d-nitro-1H-pyrazol-5-yl)-5-fluoroazepan-4-ylcarbamate as a vellow solid (1.1 g, 70%
over three steps). 'H NMR (400 MHz, CDCl3) 8 8.07 (s, TH), 4.96 (s, 1H), 4.74 (1d, /= 7.4, 3.6
Hz, 1H), 4.65-4.58 (m, 1), 4.16-4.05 (m, 3H), 3.42-3.29 (m, 2H), 3.16 (d, J= 11.4 Hz, 2H),
2.31-2.18 (m, 2H), 2.20-2.06 (m, 2H), 1.94-1.82 (m, 1H), 1.60-1.45 (m, 10H).

Intermediate 207  fert-Butyl 1-(1-cthyl-4-nitro- 1 H-pyrazol-5-y1)-5-methoxyazepan-4-

ylcarbamate
\ «NHBoc
NN OMe
\\_T
NO,

Following the procedure for Intermediate 120 starting from 5-azido-1-(1-ethyl-4-nitro-
[ H-pyrazol-3-yhazepan-4-ol gave rerr-butyl 1-{1-ethyl-4-nitro-1 H-pyrazol-5-yi)-5-
methoryazepan-S-yicarburmaie as a yellow gum (0.39 g, 70%0 over three steps). 7H NMR (400
MHz, CDCls) & 8.09-8.03 (m, 1H), 4.21-3.99 (m, 4H), 3.54-3.30 (m, 4H), 3.33-3.05 (m, 4H),
2.40-2.30 (m, 1H), 2.08-1.98 (m, 1H), 1.95-1.78 (m, 2H), 1.50-1.40 (m, 12H).

Intermediate 208  tert-Butyl 1-(1-cyclopropyl-4-nitro-1H-pyrazol-5-yt)-5-

methoxvazepan-4-ylcarbamate

V NHBoc

NEAN OMe
o/

NO,

Following the procedure for Intermediate 120 starting from 5-azido-1-(1-cyclopropyl-4-
nitro- LH-pyrazol-5-yl)azepan-4-ol gave tert-butyl 1-(1-cyclopropyl-4-nitro-1H-pyrazol-5-yl)-5-
methoxyazepan-4-ylcarbamate as a yellow gum (0.67 g, 70% over three steps). '"H NMR (400
MHz, CDCls) 6 7.96 (s, 1H), 5.38 (m, 1H), 4.15-4.08 (m, 1H), 3.68-3.31 (m, 7H), 3.28-3.18 (m,
1 H), 3.07 (ddd, J = 14.1, 6.2, 3.1 Hz, 1H), 2.42-2.32 (m, 1 H), 2.05-1.92 (m, 2 H), 1.93-1.80 (m,
1 H), 1.48 (s, 9H), 1.26-1.13 (m, 4 H).

Intermediate 209  syn-5-Azido-1-(1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazol-5-ylazepan-

4-0l
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NOs

Following the procedure for Intermediate 119 starting from anti-5-azido-1-(1-(2,2-
diftuorocthyl)-4-nitro-1H-pyrazol-5-ylyazepan-4-ol gave syn-5-azido-1-(1-(2,2-difluoroethyl)-4-
nitro-1H-pyrazoli-5-ylhazepan-4-ol as a brown gum (0.57 g, 92% over two steps). 'H NMR (400
MHz, CDCly) & 8.15-8.07 (m, 1H), 6.35-6.02 (m, 1H), 4.55-4.35 (m, 2H), 3.83 (it, /= 8.8, 2.9
Hz, 1H), 3.70-3.62 (m, 1H), 3.37 {t, /= 11.8 Hz, 1H), 3.32-3.18 (m, 3H), 2.46 (d, /= 2.9 Hz,
1H), 2.25-2.12 (m, 2 H), 2.11-1.85 (m, 2H).

Intermediate 210 rert-Butyl 1-(1-(2,2-difluoroethyl)-4-nitro-1 H-pyrazol-5-yl}-5-

hydroxyazepan-4-ylcarbamate

]
NHBoc
]

NN ~OH
N

)/

NO,
Folioes g the nmcodure for intormediate 127 stanme fom S-azdo-14 140 0

difluoroethyl)-4-nitro-1H-pyrazol-5-yl)azepan-4-ol gave tert-butyl 1-(1-(2,2-difluorocthyl)-4-
nitro- 1 A-pyrazol-5-yl)-5-hydroxyazepan-4-ylcarbamate as a yellow gum (0.33 g, 47% over two
steps). 'H NMR (400 MHz, CDClLy) 6 8.12 (s, 1H), 6.32-6.05 (in, 1H), 5.06 (d, /= 7.9 Hz, 111},
4.64-4.40 (m, 2H), 4.23 (m, 1H), 3.89 (i, 1H), 3.45-3.29 (m, 2H), 3.18-3.09 {m, ZH), 2.60 (m,
1H), 2.20-1.93 (m, 3H), 1.86 (dd, J= 14.1, 5.4 Hz, 1H}, 1.44 (s, 9H).

Intermediate 211 syr-5-Azido-1-(1-ethyl-4-nitro-1 H-pyrazol-5-yhazepan-4-ol

\ _‘&Ng
N
N ’ O OH
\ /)
NO,

Following the procedure for Intermediate 119 starting from anti-5-azido-1-(1-ethyl-4-

nitro-1H-pyrazol-5-yhazepan-4-ol gave syn-5-azido-1-(1-ethyl-4-nitro- 1 H-pyrazol-5-yhazepan-
4-0l as a brown gum (0.5 g, 81% over two steps). 'TH NMR (400 MHz, CDCl;) 6 8.08-8.04 (m,
1H), 4.25-4.07 (m, 2H), 3.44-3.28 (m, 1H), 3.27-3.09 (m, 1H), 2.32-2.21 (m, 1H), 2.23-2.09 (m,
IH), 1.99-1.84 (m, 2H), 1.42-1.14 (m, 5H), 1.10-0.84 (m, 3H).

Intermediate 212 ferr-Butyl 1-(1-ethyl-4-nitro-1H-pyrazol-5-y1)-5-methoxyazepan-4-

ylcarbamate
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\ FNHBOC

NN/ mome
NJ
NO,
Following the procedure for Intermediate 120 starting from syn-5-azido-1-(1-cthyl-4-

nitro-1H-pyrazol-3-yl)azepan-4-ol gave tert-butyl 1-(1-cthyl-4-nitro~1/-pyrazol-5-yl}-5-

methoxyazepan-4-yicarbamate as a yellow gum (0.46 g, 70% over three steps). 'H NMR (400

MHz, CBCly) 6 8.06 (s, 1H), 5.11 (t, /= 8.8 Hz, 1H), 4.14 (q, J = 7.3 Hz, 2H), 3.94 (m, 1 H),
3.65-3.61 (m, 1H), 3.59-3.18 (m, 4H), 3.31-3.20 (m, 1H), 3.18-3.10 (m, 1H), 2.99(d, /=134
Hz, 1H), 2.26-2.02 (m, 2H), 1.88-1.76 (m, 2H), 1.45-1.35 (m, 12H).

Intermediate 213 3-(1-Methyl-4-mtro-1H-pyrazol-5-yl)-8-oxa-3-

azabicyclel3.2.1]octane
i @

- 8-Oxa-3-azabyclo[3.2.1]octane hydrochloride (150 mg, 1.0 mmol) and DIPEA (0.26 mL,
U3 oo iy were stirred i DMSO (4 ml) for 15 min at room temperature. 5-Chloro-1-methyl-4-
nitro-LA-paTazode (130 mg, 0.9 mmol) and potassium fluoride (170 mg, 3 mmol) were then
added and the reaction mixture was heated at 70 °C for 18 hr. The mixture was allowed to cool
to room temperature and poured into water (4 mL). The aqueous was extracted with EtOAc (3 x
10 mL) and the combined organic layers were washed with brine (10 mL), separated, dried over
MgSCy and concentrated under reduced pressure to give 3-(1-methyl-4-nitro-1H-pyrazol-5-vl)-
8—oxa—3—azabicyclo[3.2.1}octanc (220 mg, 92%). 'H NMR (400 MHz CDCL) 8 8.04 (s, 1HD,

Intermediate 214 3—(1-Me€hy1—4—mi‘ro— 1H-pyrazol-5 —yl)—S—azab icyclo [3 2.17octane

q@

NO,

Following the procedure for Intermediate 213 starting from (1R, 58)-3-
azabyclo[3.2.1]octane hydrochloride gave 3-(1-methyl-4-nitro-1H-pyrazol-5-yi)-3-
azabicyclo[3.2. 1Joctane as an offrwhite solid (290 mg, 99%). 'H NMR (400 MHz CDCl) & 8.03
(s, 1H), 3.81 (s, 3H), 3.44 (d, J = 10.1 Hz, 2H), 2.66-2.59 (m, 2H), 2.29 (br s, 2H), 1.78-1.71 (m,
4Hj), 1.64-1.59 (m, 2H).

Intermediate 215  4-(1-Methyl-4-nitro-1H-pyrazol-5-yl}-1,4-thiazepane 1,1-dioxide
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NO,
1,4-Thiazepane hydrochloride (153 mg, 1 mumol) and DIPEA (0.26 ml, 1.5 mimol) were

stirred in DMSO (4 mL) for 15 min at room temperature. 5-Chloro-1-methyl-4-nitro-14-
pyrazole (150 mg, 0.95 mmol) and potassium fluoride (170 mg, 3 mmol) were then added and
the reaction mixture was heated at 70 °C for 18 h. The mixture was allowed fo cool to room
temperature and poured into water (4 mL). The aqueous was extracted with EtOAc (3 x 10 mL)
and the combined organic layers were washed with brine (10 mL), separated, dried over MgSOy4
and concentrated under reduced pressure to give 3-(I-methyl-4-nitro-1H-pyrazol-5-y1)-8-oxa-3-

10 azabicyclo[3.2. TJoctane {220 mg, 92%). This intermediate was dissolved in DCM (10 mL),
cooled to 0 °C, treated with m-chloroperbenzoic acid (400 mg, 1.9 mmol) and the resulting
mixture stired at room temperature for 16 hr, The resulting precipitate was filtered off washing
with cold DCM (5 mL). The filtrate was washed with 2M NaOH (5 mL) and brine (5 mL),
passed through a phasc sceparation cartridge and concentrated under reduced pressure to give 4-

{1~-methyi-d-nivro- W -porueol-3-vi- 1 4-thwzepane 1, 1-dioxide (280 myg, 97% over two steps) as

snt
M

a yellow solid. H NMR (300 MEz, CECE) 6 8.14 (5, HH), 3.87 (5, 3H), 3.59-3.55 (m, ZH), 3.41-
3.36 (m, 6H), 2.29-2.24 (m, 2H).
Intermediate 218 (Z)-1-(1-Methyl-4-nitro- 1 F/-pyrazol-5-yl)cyclohept-d-cnol

N
A\ OH
NO,

To a solution of 1-methyl-4-nitro-1H-pyrazole (1.5 g, 11.8 mmol) and (Z)-cyclohept-4-

20 cnone (1.4 g, 13.0 mmol) in dry THF (30 mL) under nitrogen cooled to -78 °C was added
dropwise a solution of fithium hexamethyldisilazide (1.0 M in THF, 30 mL, 29.5 mmol). The
reaction mixture was allowed to warm to -40 °C and stirred for 90 min. Saturated aqueous
ammonium chloride solution (30 mL) was added (dropwise initially) and the mixture was
allowed to warm to room temperature and extracted with EtOAc (150 mL). The organic layer

25 was washed with water (30 mL), washed with brine (20 mL), separated, dried over MgSG, and
concentrated under reduced pressure. Purification vig silica get column chromatography (20-25%
EtOAc) gave (Z)-1-(1-methyl-4-nitro-1H-pyrazol-5-ylicyclohept-d4-enol as a tan oil (1.37 g,
49%). 'TH NMR. (400 MHz, CDCls)} 6 8.03 (s, 1H), 5.96-5.86 (m, 2H), 4.13 (s, 3H), 3.70 (s, I1H),
2.63-2.54 (m, 2H), 2.41-2.31 (m, 2H), 2.16-2.03 (i, 2H), 2.00-1.92 (m, 2H).

30 Intermediate 219 5-((1£,4Z)-Cyclohepta-1,4-dienyl)-1-methyl-4-nitro- 1 H-pyrazole




WO 2013/45461 -215 - PCT/EP2012/068899

NG,
To a solution of (Z)-1-(1-methyl-4-nitro- | H-pyrazol-3-ylcyclohept-d-enol (1.35 g, 5.70
mmol) in dry DCM (60 mL) was added dropwise a solution of deoxo-Fhior® (50% in THF, 6.2
ml., 17.1 mmoi} and the rcaction mixturc was stirred at room temperature for 90 min. The
5 mixture was cooled to 0 °C and saturated aqueous NaHCO;5 solution (70 mL) was added,
dropwise mitially, and extracted with DCM (100 mL). The organic layer was separated, dried
over MgS0y, and concentrated under reduced pressure. Purtfication vig silica gel column
chromatography (15-20% EtQAc’/hexane) gave 5-((1£,4Z)-cyclohepta-1,4-dienyl)-1-methyi-4-
nitro-1H-pyrazole as a pale yellow 0il {523 mg, 42%). "H NMR (400 MHz, CDC) & 8.06 (s,
1¢  1H), 5.90 (t,./= 5.6 Hz, 1H), 5.88-3.79 (m, 1H), 5.71-5.63 (m, 1H), 3.82 (s, 3H), 3.14-3.08 (m,
2H), 2.62-2.55 (m, 2H), 2.44-2.37 (m. 2H).

Intermediate 220 (23344 t-Fluorocyclohept-d-enyl)- L -methyl-4-nitro- 1 H-pyrazole

Ne

N

W/ F
s

50

Following the procedure for Intermediate 219 gave (Z)-5-(1-fluorocyclohept-4-enyl)-1-
15 methyl-4-nitro-1H-pyrazole as an off-white solid (615 mg, 45%). 'H NMR (400 MHz, CDClk) &
8.03 and 8.02 (2s, 1H), 5.98-5.94 (m, 2H), 4.10 and 4.08 (2Zs, 3H), 2.67-2.54 (m, 3H), 2.49 (1, J =
13.6 Hz, 1H), 2.10-1.93 (m, 4H).
Intermediate 221 (E)-2-Azido-5-(1-methyl-4-nitro-1H-pyrazol-5-yl)cyclohept-4-¢nol

NO,

20 To a solution of 5-{{1£,4Z)-cyclohepta-1,4-dienyl)-1-methyl-4-nitro- 1 H-pyrazole (520
mg, 2.37 mmol) in DCM (20 mL) cooled to 0 °C was added portionwise m-CPBA (70%, 646 mg,
2.61 mmol). The reaction mixture was allowed to warm to room temperature and stirred for 90
min. Saturated aqueous NaHCOs solution (30 mL) was added and the mixture was extracted with
DCM (100 mL). The organic layer was washed with 2M NaOH solution (3 x 30 mL), separated,

25  dried over MgSOy, and concentrated under reduced pressure to give a pale yellow solid (595 mg).
A suspension of this solid (590 mg, 2.51 mmol) in McOH/water (16mi/4mL) was treated with
ammonium chloride (333 mg, 6.28 mmol) and sodium azide (816 mg, 12.6 mmol). The reaction

mixture was heated at 70 °C for 18 hrs. The MeOH was removed under reduced pressure, the
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residue diluted with water (20 mL) and extracted with FtOAc (100 mL). The organic layer was
washed with brine (20 mL), separated, dried over MgSQy4, and concentrated under reduced
pressure. Purification vig silica gel column chromatography (50-60% EtOAc/isohexane) gave
(E)-2-azido-5-(1-methyl-4-nitro-1 H-pyrazol-5-yDcyclohept-4-enol as a pale vellow oil (294 mg,
42% over two steps). 'H NMR (400 MHz, CDCL) 8 8.06 (s, 1H), 5.96 (dd, /=8.3,4.9 Hz, 1H),
3.84-3.70 (m, 4H), 3.56-3.47 (m, 1H), 2.71 {ddd, /= 15.5, 8.3, 2.3 Hz, 1H), 2.61-2.36 (m, 4H),
2.23-2.14 (m, 1H), 1.89-1.76 (m, 1H).

Intermediate 222  tert-Butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2-

trifluoroacetamido)eveloheptyl)-1-methyl-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate

(Diastereomer 1)

NH e
N
o
Y ‘>—{ )
BocHN™ 2
i:

B S S Ll I AR JEPHPRE U o S
PO & sORITION OF {4 p- Jrd2800-5-4 1Tk

bt L Apvraro - Sovhioy Clohept-d-onot (450
mg, 1.62 mmol) in dry DCM (20 mL) under nitrogen was added dropwise a solution of deoxo-
Fluor® (50% i THF, 1.5 mL, 4.05 mmol) and the mixture stirred at room temperature for 2 hr.
Saturated aqueous NaHCO; solution (20 mlL) was added and the mixture was extracted with
DCM (75 mL). The organic layer was washed with NaHCO; solution (20 mL.), separated, dried
over MgSQy, and concentrated under reduced pressure. Purification of the residue via silica gel
column chromatography (20-40% EtOAc/isohexane) gave a pale yellow oil (260 mg). A solution
of this 0il (250 mg, 0.89 mmol) in THF/water (10 mL/2 mL) was treated with
triphenylphosphine (234 mg, 0.89 mmol) and the mixture was heated at 60 °C for 6 hr. More
triphenyliphosphine (24 mg, 0.09 mmol) was added to the reaction mixture, which was heated at
60 °C for | hr. The mixture was partitioned between EtOAc (75 mL) and saturated aqueous
NaHCOs solution (10 mL) and the organic layer was separated, dried over MgSO, and
concentrated under reduced pressure to give a yellow oil. To a solution of this oil (227 mg, 0.89
mmol) and DIPEA (0.47 mL, 2.69 mmol) in DCM (10 mL) was added dropwise trifluoroacetic
anhydride (0.15 mL, 1.07 mmol) and the mixture stirred at room temperature for 72 hr. Water
(20 mL) was added and the mixture extracted with DCM (100 ml). The organic layer was
scparated, dried over MgSQ,, and concentrated under reduced pressure to give a pale yellow
viscous oil {240 mg). A solution of this o1l (240 mg, 0.69 mmol) in MeOH (50 ml) was passed
through the H-Cube® (full H,, 70 °C, flow rate: 1 mL/min, 10% Pd/C cartridge). The solvent
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was removed under reduced pressure to give a pale yellow foam (195 mg). To a solution of this
foam (190 mg, 0.59 mmol) in DCM (20 mL) was added DIPEA (1.0 mL), PyBOP (767 mg, 1.48
mmol} and 5-(fert-butoxycarbonylamino }-2-(2,6-difluorophenyl)thiazole-4-carboxylic acid (231
mg, 0.65 mmol) and the mixture was stirred at room temperature for 18 hr, Water (30 mL) was
added and the mixture extracted with DCM (100 mL and 30 mL), The organic layers were
combined, dried over MgSQ. and the soivent removed under reduced pressure, Purification via
silica gel column chromatography (60-70% EtOAc/isohexane) followed by chiral preparative
HPLC gave tert-butyl 2-(2,6-difluoropheny)-4-(5-(4-fluoro-5-(2,2,2-

trifluoroacetamido yeycloheptyl)-1-methyl-1 H-pyrazol-4-ylcarbamoyljthiazo-5-ylcarbamate
(Diastercomer 1) as an off-white solid (53 mg, 5% over five steps). ‘H NMR (400 MHz, CDCL)
6 10.31 (s, LH), 8.70 (s, 1H), 7.79 (s, 1H), 7.40-7.33 (m, 1H), 7.10-7.01 (m, 2H), 6.41 (d, /=73
Hz, 1H), 4.81-4.62 (m, 11), 4.17-4.06 (m, 1H), 3.86 (s, 3H), 2.90-2.79 (in, 1H), 2.40-2.28 (m,
1H), 2.22-1.89 (m, 3H), 1.79-1.67 (m, 1 H), 1.60-1.48 (m, 10 H).

Intermediate 223 tert-Butyl 2-(2,6-difluorophenyl)-4-{ ¢ L-fluoro-5-(2,2,2-

trifluoroacetamido))oycloheptyl)-1-methyl-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-vicarbamate

{Diastercomer 2)

BocHN™ °

Following the procedure for Intermediate 222 gave fers-butyl 2-(2,6-difluorophenyl)-4-
(5-(4-fhuoro-5-(2,2,2-trifluoroacetamido eycloheptyl)-1-methyi-1 H-pyrazol-4-
ylcarbamoyl)thiazol-5-ylcarbamate (Diastereomer 2) as a white solid (28 mg, 3% over five steps).
H NMR (400 MHz, CDChL) 6 10.31 (s, 1H), 8.70 (s, 1H), 7.79 (s, 1H), 7.41-7.32 (m, 1H), 7.12~
7.02 (m, 2H), 6.50 (d, /= 7.4 Hz, 1H), 4.81-4.63 (m, 1H), 4.18-4.05 {(m, 1H), 3.86 (s, 3H), 2.87-
2.79 (m, 1H), 2.38-2.25 (m, 1H), 2.21-1.91 (m, 5H), 1.68-1.50 (m, 2 H), 1.54 (s, 9H).

Intermediate 224  tert-Butyl 2-(2,6-difluorophenyty-4-(5-(4-fluoro-5-(2,2,2-

trifluoroacetamido )cycloheptyl)-1-methyl-1 H-pyrazol-4-ylcarbamoylthiazol-5-vlcarbamate

(Diastereomer 3 and Diastercomer 4)
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Following the procedure for Intermediate 222 gave, after purification via silica gel

column chromatography, fert-butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2-
trifluoroacetamido)cycloheptyl)- 1-methyl-1 H-pyrazol-4-ylcarbamoyljthiazol-5-ylcarbamate
5 (Diastereomer 3 and Diastereomer 4) as a racemic mixture of enantiomers as an off-white solid
(82 mg, 8% over five steps). *H NMR (400 MHz, CDCly) 6 10.35 (s, 1H), 8.56 (s, 1H), 7.78 (s,
IH), 7.44-7.35 (m, 1H), 7.11-7.01 (m, 2H), 6.46 (d, /= 8.0 Hz, 1H), 4.64-4.44 (m, 1H), 4.26-
4.19 (s, 1H), 3.85 (s, 3H), 3.05-2.95 (s, 1H), 2.36-2.27 (m, 1H), 2.09-1.84 (m. 75, 1.54 (s, 9H).
Intermediate 225 tert-Butyl 2-(2,6-difluorophenyl}-4-(3-(4-fluore-5-(2,2,2-

10 trifluoroacetamido eyeloheptyl)-1-methyl- 1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate

(Diastercomer 3)

545
BocHN S
F

Following the procedure for Intermediate 222 gave fert-butyl 2-(2,6-difluorophenyl)-4-
(5-(4-fluoro-5-(2,2,2-trifluoroacetamidojeycloheptyl)-1-methyl-1H-pyrazol-4-
15 ylcarbamoyl)thiazol-5-ylcarbamate (Diastereomer 5) as a white solid (28 mg, 3% over five steps).
"H NMR (400 MHz, CDCl3) 8 10.31 (s, 1H), 8.74 (s, 1H), 7.84 (s, 1H), 7.40-7.33 (m, 1H), 7.14-
7.04 (m, 2H), 6.63 (d, /= 8.5 Hz, 1H), 5.06-4.88 (m, 1H), 4.30-4.16 (m, 1H), 3.85 (s, 3H), 3.09-
2.99 (m, 1H), 2.35-1.88 {m, 8H), 1.54 (s, 9H).
Intermediate 226 tert-Butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluore-5-(2,2,2-

20 trifluoroacetamido)cycloheptyl)-1-methyl-1 H-pyrazol-4-ylearbamoylithiazol-5-ylcarbamate

(Diastercomer 6, Diastercomer 7 and Diastereomer &)
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Following the procedure for Intermediate 222 gave ters-butyl 2-(2,6-difluorophenyt)-4-
(5-(4-fluore-5-(2,2, 2-trifluoroacetamido ycycloheptyl)- 1 -methyl-1 H-pyrazol-4-
ylearbamoyithiazol-5-ylcarbamate (Diastereomer 6, Diastereomer 7 and Diastereomer &) as a
white solid (76 mg, 7% over five steps). 'H NMR (400 MHz, CDCl;) & 10.35 and 10.31 (Zs, IH)},
8.74 and 8.61 (2s, 1H), 7.84 and 7.75 (25, 1H), 7.41-7.34 (m, 1H), 7.12-7.02 (m, 2H), 6.73-6.58
{m, 1H), 4.31-4.11 (m, 1H), 3.86 and 3.85 (2s, 3H), 3.08-2.97 (m, 1H), 2.44-1.71 (m, OH), 1.55
(s, SH).

Intermediate 227  (E)-5-{6,6-Difluorocyclohept-1-enyl)-1-methyl-4-nitro- 1 H-pyrazoie

(E)-3-Oxocyclohept-1-enyl trifluoromethanesuifonate (1.8 g, 6.98 mmol),
4,4,4',4',5,5,5'",5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (2.42 g, 9.52 mmol), potassium acetare
(1.56 g, 15.8 mmol) and Pd(dppfH)Cl; DCM complex (0.32 g, 0.39 mmol) were suspended in
degassed dioxane (20 mL) and the mixture was heated to 80 “C for 16 hr. After cooling, the
mixture was filtered and the filter cake washed with dioxane (3 x 20 mL). This solution was
degassed by bubbling nitrogen through it for 10 min and to it was added a degassed aqueous
potassium acetate/sodium carbonate solution (1 M, 1:1, 20.9 mL, 20.9 mmol), Pd(dppf)Cl, DCM
complex (0.32 g, 0.39 mmol) and 5-chioro-1-methyl-4-nitro-1H-pyrazole {1.54 g, 9.51 mmol).
The mixture was heated to 110 °C for 24 hr, allowed to cool to room temperature and filtered
through Celite®. The filtrate was concentrated under reduced pressure and the residue dissolved
in EtOAC (30 mL) and washed with water (3 x 20 ml.). The organic layer was passed through a
phase separation cartridge and the solvent removed under reduced pressure. Purification viag
silica gel column chromatography (0-100% EtOAc/isohexane) gave an o1l (460 mg). A solution
of this 01l (440 mg, 1.86 mmol) in DCM (8 ml) was treated with deoxo-Fluor® (50% solution in
THF, 1.57 mL, 4.34 mmol} and the reaction mixture was stirred at room temperature for 16 hr,
The mixture was diluted with DCM {20 mL)}, cooled in an ice-water bath and carefully quenched
with saturated aqueous NaHCO; (50 mL). The organic layer was washed with water (2 x 20 mL),
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passed through a phase gseparation cartridge and the solvent removed under reduced pressure.
Purification via silica gel colummn chromatography (0-40% EtOAc/isohexane) gave (£)-5-(6,6-
difluorocyclohept-1-enyl)-1-methyl-4-nitro- | H-pyrazole as an oil (0.16 g, 33% over three steps).
'"H NMR (400 MHz, CDCls) 6 8.06 (s, 1H), 6.24-6.16 (m, 1H), 3.84 (s, 3H), 2.49-2.31 (m, 4H),
1.88-1.75 (m, 3H), 1.60 (d, /= 6.5 Hz, IH).

Intermediate 228 N-(4-Methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-yazepan-4-

yiacetamide

NO,

4-Methyi-1-( 1-methyl-d-nitro-1/H-pyrazol-53-yl)azcpan-4-0] (610 mg, 2.40 mmol) was
dissolved in acetonitrile (4 ml.) and cooled to 0 °C before concentrated sulphuric acid (2.1 mL)
was added dropwise. The reaction was allowed to warm to room temperature and stirred for 1 hr
before being poured onto ice (150 g), basified with KOH and extracted with DCM (2 x 30 mL).
The combined organic layers were washed with bring (20 ml.), passed through a phase
separation cartridge and concentrated under reduced prossure (0 give A-{S-mothyl-1-( L -methy -
nitro-1 H-pyrazol-5-ylyazepan-4-yljacetamide as a yellow solid (660 mg, 93%). '"H NMR (400
MHz, CDCl;) & 8.05-7.98 (m, 1H), 5.31 (s, 1H), 3.81-3.73 (m, 3H), 3.35(ddd, /= 14.2,93,2.2
Hz, 1H),3.22 (t, J = 5.9 Hz, 2H), 3.09 (ddd, J = 14.2, 7.6, 2.5 Hz, {H), 2.43-2.31 (m, 2H), 2.05-
1.95 (m, 3H), 1.89-1.74 (m, 4H), 1.53-1.36 (m, 3H).

Intermediate 229 N-(1-(4-Amino-1-methyl-1H-pyrazol-5-yl)-5-ethoxyazepan-4-yl}-

2,2, 2-triftuorcacetamide

Following the procedure for Intermediate 54 starting from 5-azido-1-(1-methyl-4-nitro-
1 H-pyrazol-5-yhazepan-4-ol and iodoethane gave N-(1-(4-amino-1-methyl-1H-pyrazol-5-yl)-5-
ethoxyazepan-4-yi)-2,2,2-trifluoroacetamide as a pink gum (151 mg, 60% over four steps). 'H
NMR (400 MHz, CDCls) 6 8.73 (s, 1H), 7.16 (s, 1H), 4.60-4.53 (m, 1H), 3.69-3.36 (m, 8H),
3.16-3.05 {m, 1H), 2.90 (dt, / = 144, 44 Hz, 1H), 2.64-2.27 (m, 3H), 1.§9-1.76 (m, 3H), 1.22 {t,
J=17.0Hz, 3H).

Intermediate 230 syn-5-Azido-1-(1-cyclopropyl-4-nitro-1 H-pyrazeol-5-yljazepan-4-ol
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Y o~
N Qmw
N
Ny /Z
NO

2
Following the procedure for Intermediate 119 starting from anti-5-azido-1-(1-
cyclopropyl-4-nitro- | H-pyrazol-5-ylyazepan-4-ol gave syn-3-azido-1-(1-cyclopropyl-4-nitro- 1 H-
pyrazol-S-yDazepan-4-ol as a brown oil (560 mg, 78% over two steps). 'H NMR (400 MHz,
CDCly) 8 7.97-7.92 (m, 1H), 3.94 (dt, J = 9.0, 2.7 Hz, 1H), 3.73-3.62 (m, 1H), 3.53-3.22 (m, 5H),
2.24-2.12 (m, ZH), 2.02-1.88 (m, 2H), 1.28-1.23 (m, ZH), 1.15-1.05 (m, 2H). OH not observed.
Intermediate 231  rerr-Butyl 1-(1-cyclopropyl-4-nitro-14-pyrazol-5-y1)-5-

methoxyazepan-4-ylcarbamate

V NHBoc

N;N/ N +OMe
NC,

Following the procedure for Tntermediate 120 starting from syn-53-azido-1-(i-
cyclopropyl-4-nitro-1 H-pyrazol-S-ylyazepan-4-ol gave fert-butyl 1-(1-cyclopropyl-4-nitro-1H-
pyrazal-S-y-Somethoyyazenan-d-vicarbamate as a yellow oil {440 mo, 61% over three stens),
"H NMR (400 MHz, CDCl3) 6 7.95 (s, 1H). 5.21 (d, J = 9.0 Hz, 1H), 4.00 (d, J = 10.3 Hz, 1H),
3.73-3.51 (m, 3H), 3.56-3.27 (m, 4H), 3.26-3.18 {m, 1H), 3.10 (d, /= 13.5 Hz, 1H), 2.28-2.16
(m, 1TH), 2.15-2.06 (m, 1H), 1.93-1.79 (m, 2H}, 1.46 (s, OH), 1.37-1.03 (in, 4H).

Intermediate 232 1-(1-Methyl-4-nitro- | H-pyrazol-5-yl)-4-(trifluoromethyllazepan-4-ol

CF5

| CjOH
N JN
NO,

To a solution of benzyl 4-oxoazepane-1-carboxylate (2.0 g, 8.08 mmol) in
trifluoromethyltrimethyisilane (1.42 ml., 9.70 mmol) was added caesium fluoride (76.4 mg, 0.40
mmol). The reaction mixture was stirred at room temperature until complete consumption of
trifluoromethyltrimethylsilane was observed by '"F NMR and quenched with a 1 M HCl sofution
(50 ml). The mixture was cxtracted with EtOAc (3 x 50 mL) and the combined organic layers
were washed with brine (50 mL.), separated, dried over MgSOy and the solvent removed under
reduced pressure. Purification via silica gel column chromatography (0-100% EtOAc/isohexane)
gave benzyl 4-hydroxy-4-(trifluoromethyl)azepane-1-carboxylate as a yellow oil (1.48 ). To a
solution of this o1l {1.3 g, 4.1 mmol) mn ethanol (20 mL) was added methylcyclohexadiene (4.6

ml.) and 10% palladium on carbon (0.13 g). The reaction mixture was heated at reflux for 30
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min before being cooled down to room temperature, filtered through Celite®, washed with
MeOH and concentrated under reduced pressure. The residue was dissolved in DMSO (10 ml.)
and S-chloro-1-methyl-4-nitro-1H-pyrazole (637 mg, 3.94 mmol) and potassium fluoride (916
mg, 15.76 mmol) were added. The reaction mixture was heated at 70 °C for 16 hr, quenched with
water (50 mL.} and extracted with EtOAc (3 x 50 mL). The combined organic layers were
washed with water (100 mL) and brine (100 mL), separated, dried over MgSQj and the solvent
removed under reduced pressure. Purification vig silica gel column chromatography (0-100%
EtOAc/isohexane) gave 1-(1-methyl-4-nitro-1H-pyrazol-5-yl)-4-(triflucromethyl)azepan-4-ol as
a yellow solid (1.06 g, 40% over three steps). 'H NMR (400 MHz, CDClk) 6 8.04 (s, 1H), 3.78
(s, 3H), 3.71 (ddd, /= 14.7, 10.5, 2.0 Hz, 1H), 3.31 (dt, J = 11.8, 4.4 Hz, 1H), 3.14 (td, J = 11.3,
4.6 Hz, 1H), 3.06 (ddd, J = 14.7, 5.7, 2.9 Hz, 1H), 2.31-2.13 (m, 1H}, 2.14-1.94 (m, SH), 1.92-
1.83 (m, 1H).

Intermediate 233 (E)-7-Azido-4-(I-methyl-4-nitro- | H-pyrazol-5-yl)cyclohept-3-enol

Nj

|
’N (O H

\ /)

N

rollowing the procedure for fntermediate 221 gave (£)-7-azido-3-( i-methyl-4-nitro- 1 /-
pyrazol-5-ylicyclohept-3-enol as a pale yellow oil (244 mg, 35% over two steps). 'H NMR (400
MHz, CDCIz) 6 8.06 (s, 1H), 5.95 (dd, J = 8.2, 5.1 Hz, 1H), 3.80 (s, 3H), 3.69-3.61 (m, 2H),
2.74-2.63 (m, 1H), 2.61-2.41 (m, 3H), 2.28-2.19 (m, 1H), 1.97-1.86 (m, 1 H). OH not observed.

Intermediate 234 tert-butyl (£)-2-methoxy-5-(1-methyl-4-nitro- 1 H-pyrazol-5-

yheyclohept-4-enylcarbamate

NHBoc

l
N “OMe

N
NO,

Following the procedure for Intermediate 120 starting from (E)-7-azido-4-(1-methyl-4-
nitro-1H-pyrazol-5-ylcyclohept-3-enol gave tert-buty! (£)-2-methoxy-3-( 1-methyl-4-nitro- 1 H-
pyrazol-5-ylycyclohept-4-enylcarbamate as a pale yellow solid (360 mg, 62% over three steps).
'HNMR (400 MHz, CDCL) 6 8.05 (s, 1H), 5.82 (t, J = 6.5 Hz, 1H), 4.77 (s, 1H), 3.93 (s, 1H),
3.82 (s, 3H), 3.42 (s, 3H), 3.37 (1, / = 7.6 Hz, 1H), 2.71-2.44 (m, 3H), 2.34 (t,J = 11.7 Hz, 1),
2.22-2.11 (m, 1H), 1.86-1.74 (m, 1H), 1.47 (s, 9. '

Intermediate 235  zert-Butyl 4-methyl-1-(1-methyl-4-nitro- 1 H-pyrazol-3-yljazepan-4-

ylcarbamate
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NHBoc
|

N
v
NO,

To a solution of benzyl 4-oxoazepane-1-carboxylate (2.0 g, 8.09 mmo!) in dicthyl ether
(18 mL) cooled to -78 °C was added dropwise a selution of methyllithium lithium bromide
complex (1.5 M in Et20, 10.8 mL, 16.17 rmol). The reaction mixture was stirred at -78 °C for
30 min before being quenched with a saturated solution of ammonium chioride (30 mL). The
reaction was allowed to warm to room temperature and extracted with EtOAc (3 x 50 mL). The
combined organic layers were dried over MgSQy and the solvent removed under reduced
pressure. Purification via silica gel colummn chromatography (0-50% FtOAc/isohexane) gave
benzy! 4-hydroxy-4-methylazepane-1-carboxylate as a light yellow oil (1,94 g). A solution of
this o1l (884 mg, 3.36 mmol} in MeOH (16 mL) was passed through the H-Cube® (full [, 50 °C,
flow rate: 1 mL/min, 30 mm 10% Pd/C cartridgc) and the solvent removed under reduced
pressure. The residue was dissolved in DMSO (10 mL) and 5-chloro-1-methyl-4-nitro-1H-
pyrazole (521 mg, 3.23 mmol} and potassium fluoride (750 mg, 12.91 mmol) were added. The
reaction mixture was heated at 75 °C for 16 br before being quenched with water (30 mi). The
mixiure was extracted with EtGAc (3 x 30 mb.j and the combined organic layers were washed
with water (20 mL), separated, dried over MgSQOy and the solvent removed under reduced
pressure. Purification vig silica gel column chromatography (0-100% EtOAc/isohexane) gave 4-
methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-ylazepan-4-ol as a yellow 0il (290 mg). To a solution
of this o1l (260 mg, 1.04 mmol) and chloroacetonitrile (139 mL, 2,09 mmol) in acetic acid (1.0
mL) at 0 °C was added dropwise concentrated sulphuric acid (308 mL, 3.15 mmol). The reaction
mixture was allowed to warm to room temperature and stirred for an additional 2 hr before being
quenched with aqueous 2 M NaOH (10 mL) and extracted with EtOAc (3 x 10 mL). The
combined organic layers were separated, dried over MgSQOy and the solvent removed under
reduced pressure. Purification via silica gel column chromatography (0-30% EtOAc/isohexane)
gave 2-chloro-N-(4-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-ylazepan-4-ylacetamide as a
yellow oil (264 mg). To a solution of this o1l (264 mg, 0.80 mmol) in ethanol (1.4 mL) and acetic
acid (0.6 mL) was added thiourea (73 mg, 0.96 mmol). The reaction mixture was heated at reflux
for 16 hr, quenched with 1M NaOH solution (5 mL) and extracted with EtOAc (10 mL). The
organic layer was separated, dried over MgSO4 and the solvent removed under reduced pressure.
The residuc was passed through an SCX colummn eluting with 1M NH; in MeOH to give 4-
methyi-1-(1-methyl-4-nitro-1H-pyrazol-5-yhazepan-4-amine as a gum (172 mg). To a solution
of this gum (166 mg, 0.65 mmol) in DCM (5 mL) was added DIPEA (0.57 mL, 3.27 mmol)
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followed by di-fert~butyl dicarbonate (171 mg, 0.78 mmol). The reaction mixture was left
stirring at room temperature for 16 hr, quenched with water (10 mL) and extracted with DCM (3
x 10 mL). The combined organic layers were passed through a phase separator and concentrated
under reduced pressure. Purification via silica gel column chromatography (0-100%
EtOAc/isohexane) gave tert-butyl 4-methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-4-
yicarbamate as a yellow oil (188 mg, 14% over six steps). 'H NMR (400 MHz, CDCL) 8 8.03 (s,
TH), 4.53 (s, 1H), 3.78 (s, 3H), 3.38-3.28 (m, 1H), 3.28-3.16 (m, 2H), 3.11-3.03 (m, 1H), 2.28-
2,12 (m, 2H), 1.90-1.69 (m, 4H), 1.44 (d, J = 7.2 Hz, 12H).

Intermediate 236 5-(4-Fluoro-8-oxabicyclof5.1.0]octan~4-y1}- 1 -methyl-4-nitro-1 H-

pyrazole

NO,,
To a solution of (£)-5-(1-flucrocyclohept-4-enyl)-1-methyl-4-nitro- 1 H-pyrazole (300 mg,
3.77 mmol) tn DCM (30 mL) at 0 °C was added portionwise meta-chloroperoxybenzoic acid (1.0

g. 4.14 mmol}. The rcaction mixture was allowed to warm to room temperature and stirred for 90

o O SR SR TSRS SUTE S
cmdnwn T gegrs b ey Froved paote ke it ot e [ O M
LOERATO DROITE GRICTIVIION WRD 8 sBlUaTEi ol SITETHON ) sRdy

mixture was extracted with DCM (100 mL), washed with aqueous 2 M NaOH (2 x 50 mL) and

T S TP Sl & SRR S T
W oapdiogenarbonaic OU mil) 1w

brine (30 mL). The organic layer was separated, dried over MgSQOy and concentrated under
reduced pressure to give 5-{(4-fluoro-8-oxabicyclo{5.1.0Joctan-4-y1)-1-methyl-4-nitro- 1 H-
pyrazole as a colourless solid (982 mg, quantitative) as a 2:5 ratio of diastereomers. *H NMR
(400 MHz, CDCL) 0 8.07 and 8.01 (2 5, 1H), 4.12-4.00 (m, 3H), 3.27-3.11 (m, 2H), 2.90-2.63
{m, 2H), 2.24-1.74 (m, 6H).

Intermediate 237  2-Azido-5-fluoro-5-(1-methyl-4-nitro-1H-pyrazol-5-ylcycloheptanol

NO,
A solution of 5-(4-fluoro-8-oxabicyclo[S.1.0]octan-4-yh)- 1 -methyl-4-nitro-1H-pyrazole
(260 mg, 1.02 mmol) in DMF/water (10 mL/1 mL) was treated with ammonium chloride (135
mg, 2.55 mmol) and sodium azide (332 mg, 5.1 mmol) and the mixture was heated at 100 °C for
48 hrs. The reaction mixture was extracted with FtOAc (100 mL) and the organic layer was
washed with water (7 x 20 ml), washed with brine (20 mL), scparated, dried over MgSQOy, and
concentrated under reduced pressure. Purification vig silica gel column chromatography (40%

EtOAc/isohexane) gave 2-azido-5-fluoro-5-(1-methyl-4-nitro-1H-pyrazol-5-yDeycloheptanol ag
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a white solid (145 mg, 48%). '"H NMR (400 MHz, CDCL) & 8.06 and 8.05 (2 s, 1H), 4.08 and
4.06 (2 s, 3H), 3.83 (dd, J = 10.7, 8.2 Hz, 1H), 3.65-3.58 (m, 1H), 2.87-2.55 (m, 2H), 2.33-2.21
{m, 2H), 2.17-1.98 (m, 3H), 1.98-1.84 (m, 2H).

Intermediate 238 fert-Butyl S5-fluoro-2-methoxy-5-(1-methyl-4-nitro-1H-pyrazol-5-

yijcycloheptylcarbamate
NHBo¢
¥
N/ F
NO,

"OMe

Following the procedure for Intermediate 120 starting from 2-azido-5-fluoro-5-(1-
methyl-4-nitro- | H-pyrazol-S-ylcycloheptano! gave tert-butyl 5-fluoro-2-methoxy-5-(1-methyi-
4-nitro-1H-pyrazol-5-yl)eycloheptylcarbamate as an off-white solid (155 mg, 53% over three
steps). "H NMR (400 MHz, CDCL) 8 8.06 (s, [H), 4.08 and 4.06 (2 8, 3H), 3.82 (d, / = 8.8 Hz,
1H), 3.39 (s, 3H), 2.98-2.62 (m, 1H), 2.16-1.84 (m, 7H), 1.61-1.49 (m, 2H), 1.47 (s, 9H).

Intermediate 239 fert-Butyl 1-(4-amino-1-methyi-1H-pyrazol-5-yl)-5-fluoroazepan-4-

ylcarbamate
,&MHBQC
L.
N \\—INJ £
NH,

To a solution of 5-azido-i-{1-methyl-4-nitro- 1 /-pyrazol-5-ylazepan-4-0l (5.4 g, 19.2
mmol) in DCM (150 mL) at 0 °C was added dropwise a solution of Deoxofluor” in THF (18.5
mk, 51.1 mmol) over a period of 15 min. The reaction was allowed to warm to room temperature
over 18 hr. The mixture was then cooled down to 0 °C before a saturated solution of sodium
hydrogen carbonate (300 ml.) was added dropwise. The reaction mixture was stirred for 1 hr
before the layers were separated and the aqueous layer extracted with DCM (200 mL). The
combined organic layers were dried over MgSQOy and the solvent removed under reduced
pressure. Purification vig silica gel column chromatography (0-100% EtOAc/ischexane) gave 4-
azido-5-fluoro-1-(1-methyl-4-mitro-1H-pyrazol-5-ylyazepane as a pale green gum (3.66 g). To a
solution of this gum (3.66 g, 12.9 mmol) in THF (200 mL) and water (20 mL) was added
triphenylphosphine (3.38 g, 12.9 munol). The reaction mixture was heated at 60 °C for 18 hr
before being cooled to room temperature and concentrated under reduced pressure. The residue
was then diluted with EtOAc (500 mL), quenched with a 1 N HCl aqueous solution (100 mL)
and washed with water (2 x 100 mL). The combined aqueous layers were washed with EtOAc
(300 mL) before being basified to pH 14 with solid sodium hydroxide and extracted with DCM

(3 x 250 mL). The combined organic layers were dried over MgSQ4 and the solvent removed
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under reduced pressure to give S-fluoro-1-(1-methyl-4-nitro-1H-pyrazob-5-yl)azepan-4-amine as
a pale green gum (3.1 g). To a solution of this gum (3.1 g, 12.0 mmol) in DCM (150 mL) was
added triethylamine (4 mL, 28.6 mmol) followed by di-ters-butyl dicarbonate (3.95 g, 18.0
mmol). The reaction mixture was left stirring at room temperature for 2 hr, before being
concentrated under reduced pressure. Purification via silica gel column chromatography (0-100%
EtOAc/isohexane) gave fert-butyl-5-fluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-ylazepan-4-
ylcarbamate as a pale yellow solid (3.7 g, 86%). To a solution of this solid (1.5 g, 4.19 mmol) in
MeOH (100 mL) was added ammomum formate (1.95 g, 33.58 mmol) followed by 10%
palladium on carbon (178 mg, 1.68 mmol) and the mixture was heated at 75 °C for 2 hr. The
mixture was filtered through Celite® and the solvents concentrated under reduced pressure. The
residuc was dissolved m water (100 mL) and extracted with DCM (3 x 100 mL). The combined
organic layers were passed through a phase separation cartridge and concentrated under reduced
pressure to give fert-butyl 1-(4-amino-I-methyl-1 H-pyrazol-5-yl)-5-fluoroazepan-4-ylcarbamate
an s purphe sohid {1.37 g, 54% over four steps). 'H NMR (400 MHz, CDCl:) 8 7.13 (s, 1H), 6.28
{s, 1H), 4.75 (d, / = 46.1 Hz, 1H), 4.26 (s, 1H), 3.66 (s, 3H), 3.49-3.30 (m, 2H), 3.13-2.88 (m,
2H), 2.62 (s, 2H), 2.29-2.15 (m, 1H), 2.10-1.97 {(m, [H), 1.89-1.80 (m, 1H), 1.75-1.54 (m, 1H),
AL i B

intermediate 240  rert-Butyl 1-(4-(5-(tert-butoxy-carbonyi}-amino-2-bromothiazole-4-

carboxamido)-1-methyl-1H-pyrazol-5-y1}-5-fluoroazepan-4-ylcarbamate

$NHBDC
R
N'N N F
r
NH
N
e
BocHN™ S

A solution of PyBOP (3.06 g, 5.03 mmol) and 2-bromo-5-(fert-butoxycarbonyl-
amino jthiazole-4-carboxylic acid (1.63 g, 5.04 mmol) in BCM (50 mL) was stirred at room
temperature for 15 min. reri-Butyl I-(4-amino- l-methyl-1 H-pyrazol-5-yl}-5-fluoroazepan-4-
ylcarbamate (1.37 g, 4.20 mmol) and DIPEA (1.17 mL, 6.71 mmol) were added and the mixture
stirred at room temperature for 2 days. The reaction mixture was diluted with DCM (50 mL) and
washed with water (3 x 50 mL). The organic layers was passed through a phase separation
cartridge and concentrated under reduced pressure. Purification of the residue via silica gel
column chromatography (0-100% EtOAc/isohexane) gave tert-butyl 1-(4-(5-amino-2-
bromothiazole-4-carboxamido)-1-methyl-1/-pyrazol-5-y1)-5-fluoroazepan-4-ylcarbamate as a
pink solid (2.50 g, 94%). *H NMR (400 MHz, CDCl;) & 10.27 (s, 1H), 8.27 (s, 1H), 7.64 (s, 1H),
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5.01 (s, 1H), 4.86-4.60 (m, 1H), 3.81-3.64 (m, 3H), 3.44-3.27 (m, 2H), 3.15-3.07 (m, 2H), 2.28-
2.10 (m, 3H), 1.92-1.70 (m, 2H), 1.52 (s, 9H), 1.4 (s, 9H).

Intermediate 240a  6-azido-6-methyl-cyclohex-3-en-1-0l

N3  OH

fie,]

Sodium hydrogencarbonate (7.5 g, 89 mmol) and m-chloroperbenzoic acid (20 g, 89
mmol) were added portionwise to a solution of 1-methylcyclohexa~1,4-diene (8.4 g, 89 mmol) in
DCM (250 mL) cooled to -15 °C and the mixture was stirred for 30 min. The reaction was
quenched with 2 20% solution of sodium sulphite (100 mL) and warmed to room temperature.
The aqueous layer was extracted with DCM (3 x 100 mL) and the combined organic layers were
washed with agueous sodium sulphite solution (100 mL), aqueous NaHCO; (100 mL), water
(100 mL) and brine (100 mL), passed through a phase separation cartridge and concentrated
under reduced pressure to give an epoxide as colourless oil. The epoxide (2.1 g, 19.1 mmol) was
added slowly 1o a nuxiure of sodium azide (6.2 g, 95 mmol) in acetic acid (5 mL) and water (25
mL) stirring at 30 °C and the resulting mixture stirred for 16 hr blowing any hydrazoic acid

gencrated i sins above the condenser mnto a solution of bleach. The mixture was cooled to room

(3 x 50 mL) and the combined organics washed with 2 N aqueous NaOH (50 mL), separated,
dried over MgSO. and concentrated under reduced pressure to give 6-azido-6-methyl-cyclohex-
3-en-1-0f as yellow oil (1.8 g, 82% over two steps). 'H NMR (400 MHz, CDCl3) 6 5.58-5.55 (m,
2H), 3.77-3.73 (m, 1H), 2.46 (d, J= 6.5 Hz, 1H), 2.30-2.27 (m, 2H), 2.10 (s, 3H), 2.06-2.03 (m,
2H).

Intermediate 241 5-Azido-1-benzyl-5-methylazepan-4-ol

Ph

A solution of 6-azido-6-methyleyclohex-3-enol (3.9 g, 25 mmol) in MeOH/DCM (100
mL/20 ml) cooled to -78 °C was degassed by bubbling nitrogen through it for 5 min. Ozone was
then bubbled through the reaction mixture until a greyish-blue colour persisted. Nitrogen was
again bubbled through the cold reaction mixture until only a pale colour persisted. A solution of
benzylamine (2.7 g, 25 mmol) dissolved in MeOH (5 ml.) was added followed by NaCNBH:
(6.4 g, 101.5 mmol) in MeOH (10 mL). The mixture was allowed to warm to room temperature
and stirred for 16 hr. The solvents were removed under reduced pressure and the residue
partitioned between EtOAc (50 mL) and water (50 mL). The aqueous layer was further extracted
with EtOAc (3 x 50 mL) and the combined organic layers were washed with brine (40 mL),
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separated, dried over MgSO; and concentrated under reduced pressure. Purification of the

residue via silica gel column chromatography (1-10% 7 M NHs in MeOH/DCM) gave 5-azido-1-

benzyl-5-methylazepan-4-ol as a viscous yellow oil (4.8 g, 73%). 'H NMR (400 MHz, CDCls)

7.25-7.34 (m, 5H), 3.69-3.62 (m, 2H), 3.51-3.47 (m, 2H), 2.96-2.89 (m, 1H), 2.69-2.62 (m, 3H),

2.19-2.11 (m, 1H), 1.99-1.85 (m, 1H), 1.78-1.68 (m, 1H), 1.61-1.57 (m, 1H), 1.43 (s, 3H).
Intermediate 242 5-Amino-I-benzyl-5-methylazepan-4-ol

To a solution of S-azido-1-benzyl-5-methylazepan-4-ol (1.5 g, 5,76 mmol) in THF (12
mL) and water (4 ml) was added slowly a solution of trimethylphosphine (1 M in toluene, 28
mL, 28.9 mmol) and the reaction was stirred at 65 °C for 18 hr. The mixture was allowed to cool
to room temperature and concentrated under reduced pressure. The residue was dissolved in 1 M
HCH(30 mL} and extracted with EridAc (2 x 25 mL). The aqueous layer was basified to pH14
with aqueous 6 M NaOH and extracted with DCM (3 x 30 mL). The combined organic layers
were passed through a phase separation cartridge concentrated under reduced pressure.
Purification wie silica gel column chromatography ¢1-10% 7 M NH; in McOH/DCM) gave 5-
amino-1-benzyi-3-methylazepan-4-0i as a viscous yellow o1l (1.2 g, §9%). 'H NMR (400 MHz,
CDClz) 8 7.34-7.20 (m, 5H}, 3.60-3.52 {m, 2H), 3.50-3.46 (m, 2H), 2.80-2.79 (m, 1H), 2.70-2.45
{(m, 4H), 2.15-1.95 (m, 1H), 1.79-1.72 (m, 2H), 1.49-1.40 (m, 2H), 1.19 (s, 3H).

Intermediate 243 N-(1-Benzyl-5-hydroxy-4-methylazepan-4-y1)-2,2,2-

trifluoroacetamide

N OH
//

Ph

To a solution S-amino-1-benzyl-5-methylazepan-4-o0l (1.2 g, 5.12 mmol) and Et:N {0.77
g, 7.68 mmol) in THF (20 mL) at 0 °C was added dropwise triftuoreacctic anhydride (1.18 g,
5.63 mumol, 0.78 mL). The reaction mixture was allowed to warm to room temperature and
stirred for 3 hr. The mixture was partitioned between EtOAc (10 mL) and water (10 mL) and the
aqueous layer was exiracted with EtOAc (3 x 25 mL). The combined organic layers were washed
with brine (30 mL), dried over MgSO4 and concentrated under reduced pressure. Purification via
silica gel column chromatography (1-5% (7 M NH; in MeOH)/DCM) gave N-(1-benzyl-5-
hydroxy-4-methylazepan-4-y1)-2,2,2-trifluorcacetamide (0.8 g, 47 %) as a yellow gum. 'H NMR
(400 MHz, CDCl) § 7.34-7.28 (m, 5H), 6.65 {br s, 1H), 4.22-4.15 (m, 111), 3.60 (dd, J = 9.6, 9.7
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Hz, 2H), 2.90-2.75 (m, 1H), 2.70-2.65 (m, 1H), 2.60-2.49 {m, 2H), 2.20-2.10 (m, 1H), 1.95-1.80
{(mn, 2H}, 1.75-1.55 (m, 2H), 1.58 (s, 3H).
Intermediate 244 2,2, 2-Trifluoro-N-(5-hydroxy-4-methylazepan-4-ylhacctamide

To a solution of N-(1-benzyl-5-hydroxy-4-methylazepan-4-yi)-2,2,2-trifluoroacetamide
(1.7 ¢, 5.0 mmoly in MeOH (30 mL) was added 1M HCl {1 mL) and palladium hydroxide on
carbon (0.25 g). The ruxture was shaken under an atmospherce of hydrogen gas (40 psi) for 72 hr.
The mixture was filtered through Celite® washing with MeOH (30 mL). The solvent was
removed under reduced pressure and the residue passed through an SCX column eluting with (1-
10% (7 M NH; in MeOH)YDCM) to give 2,2, 2-trifluoro-N-(5-hydroxy-4-methylazepan-4-
ylacetamide as a yeilow gum (0.8 g, 66%) 'H (400 MHz, CDCL) 8 6.90 (br s, 1H), 4.22-4.16
(m, 1H), 3.70-3.60 (m, 1H), 3.40-3.35 (m, 1H), 3.15-2.99 (m, 1H), 2.90-2.75 (m, 2H), 2.20-2.05
(m, 1H), 1.99-1.75 (m, 4H), 1.53 (s, 3H).

Intermediate 245 2.2 2-Trifluoro-N-{ S-hvdrox v-d-methvi-1-( -methyl-4-nitro- 1 H-

pytazol-S-yiprepan--y Dscctanuds

o §(C Fs

Y NH
o

N
NO,

Following the procedure for Intermediate 213 starting from 2,2,2-trifluoro-N-(5-hydroxy-
4-methylazepan-4-yl)acetamide gave 2,2, 2-trifluoro-N-(5-hydroxy-4-methyl-1-(1-methyl-4-
nitro- 1 H-pyrazol-5-yl)azepan-4-yhacetamide as a white solid (400 mg, 88%). '"H NMR (400
MHz, CDCl:) 8 8.03 (s, 1H), 3.77 (s, 2H), 3.54 (dd, J = 10.2, 3.2 Hz, 1H), 3.49 (s, 3H), 3.41-
3.32 (m, 1H), 3.30-3.22 (m, 1H), 3.13 (dt,.J = 13.1, 4.7 Hz, 2H), 2.22-2.00 (m, 1H), 1.95-1.72
(m, 2H), 1.24-1.15 (m, 3H), 1.08 (d, J = 7.0 Hz, 1H).

Intermediate 246  fert-Butyl 1-(4-{5-(tert-butoxycabonyl-amino j-2-bromothiazole-4-

carboxamido)-1-methyl-1 H-pyrazol-5-y1)-6,6-difluoroazepan-4-ylearbamate
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. NHBoc

1
N\Q\II/N i

NH F

O;Hil\f}—!ar

BocHN™ S
To a solution of tert-butyl 6,6-difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-

ylcarbamate (2.5 g, 6.67 mmol) in ethanol (100 mL) and water (10 mL) was added ammonium
chioride (3.5 g, 65.0 mmol) and iron powder (3.0 g, 53.7 mrnol). The reaction mixture was
heated at 100 °C for 2.5 hr, before being cooled down at room temperature, filtered through
Celite®, washed with MeOH and the filtrate concentrated under reduced pressure. The residuc
was dissolved in DCM (200 mL), quenched with a saturated solution of sodium
hydrogencarbonate (300 ml.} and a 10% solution of sodium sulfite (100 mL) and the mixture
stirved for 30 min. The layers were separated and the aqueous laver extracted with DCM (100
mL). The combined organic layers were dried over MgSOy and concentrated under reduced

pressure. Purification via silica gel column chromatography (0-30% EtOAc/isohexane) gave fert-

butyl 1-(4-amino-1-methyi-1 H-pyrazol-5-yli-6 6-diflucreazepan-4-vicarbamate as an orange

SE ety

foam (212 gj. A solution of PYyBOP (LS

hE e L
Lo 3O TR AT

srycarbonvi-
aminothiazole-4-carboxylic acid (795 mg, 2.46 mmol) in DCM (50 mL) was stirred at room
temperature for 15 min. fer-Butyl 1-(4-amino-1-methyl-1H-pyrazol-5-y1)-6,6-difluoroazepan-4-
yicarbamate (850 mg, 2.46 moi) and DIPEA (2.0 mL., 11.4 mmol) were added and the mixture
stirred at room temperature for 18 hr. The reaction mixture was diluted with DCM (50 mL) and
washed with a saturated solution of sodium hydrogencarbonate (100 mL). The organic layer was
passed through a phase separation cartridge and concentrated under reduced pressure.
Purification of the residue via silica gel column chromatography (0-100% EtQAc/isohexane)
gave teri-butyl 1-(4-(5-(tert-butoxycabonyl-amino)-2-bromothiazole-4-carboxamido)-1-methyl-
1 H-pyrazol-5-y1)-6,6-difluoroazepan-4-ylcarbamate as a pale vellow foam (1.35g, 77% over two
steps). 'TH NMR (400 MHz, CDCl;) 6 10.24 (s, 1H), 8.37 (s, 1H), 7.65 (s, 1H), 4.88 (5, 1H), 4.04
(s, 1H), 3.77 (s, 3H), 3.63-3.43 (m, 2H), 3.38-3.24 (m, 2H), 2.52-2.40 (m, 2H), 2.13-2.05 (m,
1H), 1.99 (s, 1H), 1.53 (s, 9H), 1.43 (s, 9H).

Intermediate 247 tert-Butyl 1-(4-(5-(tert-butoxy-carbonyl-amino)-2-bromothiazole-4-

carboxamido}-1-methyl-1/1-pyrazol-5-y)-6-methoxy-6-methylazepan-4-ylcarbamate
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NHBoc
]
NS N
\LI OMe
NH
N
© i \>—Br
BocHN™ ©

Following the procedure for Intermediate 245 starting from rert-butyl 6-methoxy-6-
methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate gave fert-butyl 1-(4-(5-(tert-
butoxy-carbonyl-amino)-2-bromothiazole-4-carboxamido)-1-methyl- 1 H-pyrazol-5-yl}-6-
methoxy-6-methylazepan-4-ylcarbamate as a pale yellow foam (530 mg, 79% over two steps).
"H NMR (400 MHz, CDCI3) 6 10.43 (s, 1H), 9.25 (s, TH), 7.92 (s, 1H), 4.60 (s, 1H), 4.03 (d, J =
10.5 Hz, 1H), 3.71 (s, 3H), 3.38 (s, 3H), 3.39-3.19 (m, 4H), 3.06 (d, J = 14.5 Hz, 1H), 2.36 (d, J
=142 Hz, 1H), 2.16{(d, /= 13.4 Hz, 1H), 1.77 (d,J = 12.1 Hz, 1H), 1.52 (s, 9H), 1.43 (s, 9H),
1.12 (s, 3H).

Intermediate 248 (E£)-3-(1-Methyl-4-nitro-1 H-pyrazol-3-yl)cyciohep-Z-enone

I
N
w/

S
O,

I

N

[
e

. To a solution of cycloheptane-1,3-dione (10 g, 79.3.mmol) in DCM (500 mi.) was added
pyridine (12.8 mL, 158 6 mmol). The solution was cooled at -78 °C before triftic anhydride (13.2

-mL 95 1 mmol) was addcd dropmsc The z’mxtufe Was warmcd to 0 °C and left stirring for 4 hr

'bcfore bemg quenched w1th I M HCI (150 mL) The 0r3amc Iayer was washed with a saturated

oiutzon of sedmm hyérogencarbondte (200 mL), pé%ed throuOh a pha%c separdtmn cartrldge

&nd cnncentratcd undm 1cduced p1cssure 10 gwc (E) 3 oxocyclohept i cnyl

'a bmwn oﬂ To a SOhIfLOIl of th1s 011 (1 8 g, 6 97 mmoi) m degas*sed

_d1oxane (2{)0 mL) WaC; &dded pota<;<;1um acetate (15 6 g, 15 8 6 mmol) bl‘i(pm&COI&fO)dlb()[‘OH

;(24 2¢ % 95 1 mmo ) dnd {1 1 b zdlphcnylphmphmo) ferrocene] dmh]ompdilddmm(ﬂ) complex
wn:h d:chioromethane (3 24 g, 3_ 97 mmoi) and the m:xture Wab hoatcd &t 90 °C for ‘18 hr ’Ihe '

mtxturg was cooled to room tcmperature ﬁltered through CchtcO wa,t,hcd W1th MeDH (50 mL) _

:and the solvcnt% We1e 1emoved undcn ’reduced prcssurc The 1681du0 Was dlqsolvcd m dcgd__ _cd

foliowed by [1 1 mbzs(dlpheﬂylphosphmo)ferrocene} dlchloropaliadlum(ﬁ) complcx W]th

-chhioromethane (3 24 mg, 3 97 n]moi) and a 1/1 aqueous Soiuuon of sodlum

carbonate/poiae%mm acetaf:e (63 mL 3 6 M) "[he mlxture st hcated at 105 °C for 3 hr The
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MeOH (50 rnL) The f ltrate. was concentratcd undcr reduced pressure. The rcsniue was:

ﬁdlqsolvcd m EtOAc (50 mL) dnd w&shed Wlﬂl wa’{er (50 mL) The orgamc layer wa _:__eparated;:fj:_-"_

'chromatography (0 50% EtOAc/mohcxane) gave (E) 3 (l-methyl 4 mtro_‘__ H—pyrazoI—S—-- =
_yl)cyc ohepi Z—fenone as a hgh“s brown 50 ]d (’7 2 g, _39% ever t"hree steps) H NMR (400 MHZ

CDCL;) 0 8 08 (s 1[1) 6 09 (S 1H) 3 83 (b 3H), 2 81 2 7’7 (m ZH) 2 ’7E 2 67 (m ZH), 2. 07'_ :
1197(m4H) ' L T R
N In[ermcdlate 249 (ZE 6Z) 3- (I Mcthyl 4 nitro- ]H—pyrazol~5 yl)cyciohgpta—l? 6- dsenone

i

i
N

N
o/
NO,

To a solution of LIHEMDS (1 M in THF, 1.28 mL, 1.28 mmol) at -78 °C was added {£)-3-

O

{(I-methyl-4-nitro-1H-pyrazol-5-yheyclohept-2-enone (150 mg, 0.64 mmol) and the mixture was
stirred at -78 °C for | hr. A solution of phenylselenium bromide {453 mg, 1.92 mmoi; i THE
(0.5 mL) was added and the reaction mixture was warmed to 0 °C and stirred for 45 min before
being quenched with a saturated aqueous solution of ammonium chloride (2 mL). The mixture
was extracted with EtQ A2 (3 ¥ 5 mlY and the combined organic lavers wore dried over MeSi,
and concentrated under reduced pressure to give (£)-3-(1-methyl-4-nitro-1H-pyrazoi-3-yl)-7-
(phenylsclanyl)eyclohept-2-enone as an oil. This oil was dissolved in DCM (3 mL) and pyridine
(0.1 mL, 1.28 mmol) was added, followed by hydrogen peroxide (30% wt 1o water, 8.37 mi,
3.34 mumol). The reaction mixture was stirred at room temperature for 18 hr. 1 M HCI (10 mlL)
was added and the mixture was extracted with DCM (2 x 5 mL). The combined organic layers
were washed with 1 M HCH (S mL), water (5 mL) and brine (5 mL), separated, dried over
MgS0O, and concentrated under reduced pressure. Purification via silica gel column
chromatography (0-100% EtOAc/ischexane) gave (2F,62)-3-(1-methyl-4-nitro- 1 H-pyrazol-5-
vheycelehepta-2,6-dienone as a yellow o1l (26 mg, 17% over three steps). *H NMR (400 MHz,
CDCls) 6 8.11 (s, 1H), 6.88-6.82 (m, 1H), 6.26-6.23 (dd, J = 12.0, 1.6 Hz, 1H}, 6.19(d,J=2.0
Hz, 1H), 3.87 (s, 3H), 2.82-2.73 (m, 4H).

Intermediate 250 (£)-ter-Butyl 5-(1-methyl-4-nitro-1H-pyrazol-5-yl)-3-oxocyclohept-

4-enylcarbamate

NHBoc

N
Ny

NO,

OH
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To a solution of (2£,62)-3-(1-methyl-4-nitro-1H-pyrazol-3-ycyclohepta-2,6-dienone
{690 mg, 2.95 mmol) in acetonitrile (10 mL) was added trimethylsilyl azide (1 mL, 7.57 mmol)
and Amberlite™ IRAS00F resin (590 mg, 1.47 mmol). The reaction mixture was stirred at 40 °C
for 5 hr, cooled to room temperature, filtered and concentrated under reduced pressure to give
(£)-6-azido-3-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)cyclohept-2-enone as a yellow oil. To a
solution of this oil (810 mg, 2.93 mmol) in THF (20 mL) and water (6 mL) was added sodium
borohydride (166 mg, 4.40 mmol). The mixture was stirred at room temperature for 18 hr before
being diluted with water (50 mL). The mixture was extracted with EtOAc (100 mL) and the
organic layer was separated, dried over MgS0O, and concentrated under reduced pressure.
Purification via silica gel column chromatography (0-100% EtOAc/isohexane) gave (£)-6-azido-
3-(1-methyl-4-nitro- 1 H-pyrazol-5-vl)cyclohept-2-enol as a yellow oil. This oil (810 mg, 2.91
mmol) was dissolved in THF (15 mlL.) and added to a suspension of polymer-supported
triphenylphosphine (3.1 g, 5.76 mmol) in THF (45 mL) and water (1.5 mL). The mixture was
gently stirred at 60 °C for 18 hr, cooled to room temperature and concentrated under reduced
pressure. The residue was diluted in DCM (30 mL) and di~ters-butyl dicarbonate (754 mg, 3.46
mmol) and DIPEA (1.51 mL, 8.64 mmol) were added. The mixture was stirred at room
temperature for 3 hr. diluted with DCM (30 mL) and quenched with a saturated solution of
sodium hydrogencarbonate (50 mL), The organic layer was washed with water (50 mL),
separated, dried over MgSQy4 and concentrated under reduced pressure. Purification via silica gel
column chromatography {0-100% EtOAc/isohexane) gave {E)-rert-butyl 5-(1-methyl-4-nitro-~1 /-
pyrazol-5-yl)-3-oxocyclohept-4-enylcarbamate as a white foam (620 mg, 59% over three steps).
'H NMR (400 MHz, CDCls) & 8.05 (s, 1H), 6.03-5.99 (m, 1H), 4.82-4.60 (m, 2H), 3.86-3.82 (1,
4H), 2.82-2.34 (m, 1H), 2.29-2.35 (m, 1H), 2.34-2.20 (m, 2H), 2.15-2.04 (m, 1H), 1.85-1.51 (m,
2H), 1.45 (s, 9H).

Intermediate 251 (2)-fert-Butyl 2-(2,6-difluorophenyl)-4-(1-methyl-5-(2,3,6,7-

tetrahiydro-1H-azepin-1-yi)- 1 H-pyrazol-4-ylearbamoylthiazol-5-ylcarbamate

| )

N

\
BESY
BocHN” S )

To a solution of (£)-2,3,6,7-tetrahydro-1H-azepine hydrochloride (32.3 g, 0.24 mmol) in
DMSO (650 mL) was added 3-chloro-1-methyl-4-nitro-1 H-pyrazole (37.2 g, 0.23 mmol)
followed by DIPEA (64 mL, 0.36 mmol) and potassium fluoride (56.2 g, 0.96 mmol). The

reaction mixture was heated at 75 °C for 25 hr before being cooled to room temperature, poured
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into water (1.5 L) and extracted with EtOAc (4 x 500 mL). The combined organic layers were
washed with water (400 mL} and brine (300 mL), separated, dried over MgSQOj4 and concentrated
under reduced pressure to give (Z)-1-(1-methyl-4-nitro-1H-pyrazol-3-y1)-2,3,6,7-tetrahydro- 1 H-
azeping as a light brown solid (50.7 g). To a solution of this solid (1.80 g, 8.1 mmol) in ethanol
(80 mL) and water (8 mlL) was added ammonium chloride (2.15 g, 40.1 mmo{) and iron powder
(1.77 g, 31.8 mmol). The reaction mixture was hecated at 80 °C for 1.5 hr, before being cooled to
room temperature, filtered through Celite® and concentrated under reduced pressure. The
residue was dissolved in DCM (200 ml.) and washed with water (200 mL). The aqueous layer
was extracted with DCM (100 mL) and the combined organic layers were dried over MgSO4 and
concentrated under reduced pressure to give (Z)-1-methyl-3-(2,3,6,7-tetrahydro-1 H-azepin-1-yl)-
| H-pyrazol-4-amine as a brown oil {1.36 g, 87%). A solution of HATU (3.22 g, 8.47 mmol}, 5-
(tert-butoxycarbonylamino}-2-(2,6-difluorophenyl)-thiazole-4-carboxylic acid (2.52 g, 7.07
mmol), (Z)-1-methyl-3-(2,3,6,7-tetrahydro- 1 H-azepin- 1-yl)- 1 H-pyrazol-4-amine (1.36 g, 7.07
mmol) and DIPEA (2.48 mL, 14.2 mmol) in DMF (30 mL) was stirred at room temperature for
I8 hr. The reaction mixture was diluted with DCM (50 mL) and washed with water (100 mL)}.
The organic layer was passed through a phase separation cartridge and concentrated under
reduced pressure. Purification of the residue vig silica gel column chromatoyraphy (S-80% 10%
MeOH in DCM/DCM) gave (Z2)-tert-butyl 2-(2,6~difluorophenyl)-4-(1-methyl-5-(2,3,6,7-
tetrahydro-1H-azepin-1-y)-1 H-pyrazol-4-ylcarbamoyithiazol-5-ylcarbamate as a brown solid
{2.71 g, 72% over two steps). 'H NMR (400 MHz, CDCly) 6 10.39 (s, iH), 8.82 (s, 1H), 7.85 (s,
1HD), 7.40-7.30 (m, 1H), 7.08-6.99 (m, 2H), 5.93-5.84 (m, 2H), 3.77 (s, 3H), 3.19 (t,.J = 5.1 Hz,
4H), 2.42-2.37 (m, 4H), 1.58-1.48 (m, 9H).

Intermediate 252 1-(1-Methyl-4-nitro-1 H-pyrazol-5-yD)piperidin-4-one

| o)
by
N/

\

NO,

To a solution of 3-chioro-1-methyl-4-nitro-1H-pyrazole (1.0 g, 6.17 mmol) in ethanol (10
mL) was added DIPEA (2 ml., 11.4 mmol) followed by 4-hydroxypyridine (686 mg, 6.79
mmol). The reaction mixture was heated at 130 °C in the microwave for 60 min before the
solvents were removed under reduced pressure. Purification of the residue via silica gel column
chromatography (75-100% EtOAc/isohexane) gave 1-(1-methyl-4-nitro-1 H-pyrazol-5-
yDpiperidin-4-ol as a bright yellow oil (1.46 g). To a solution of this oil (1.40 g, 6.17 nmmol) in
DCM (40 mlL) was added portionwise Dess—Martin periodinane (3.1 g, 7.41 mmol). The reaction
mixture was stirred at room temperature for 3 hr, diluted with DCM (100 mL) and washed with

saturated aqueous sodium hydrogencarbonate (30 mL), followed by saturated aqueous sodium
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thiosulphate (30 mL), saturated aqucous sodium hydrogencarbonate (30 mL) and brine (30 mL).
The organic layer was separated, dried over MgSQ4 and concentrated under reduced pressure.
Purification via silica gel colurn chromatography (50-75% EtOAc/isohexane) gave 1-(1-methyl-
4-nitro-1H-pyrazol-5-yhpiperidin-4-one as a yellow solid (1.32 g, 95% over two steps). 'H NMR
(400 MIHz, CDCl) 8 8.06 (s, 1H), 3.86 (s, 3H), 3.54 (1, J = 6.0 Hz, 4H), 2.65 (1, J = 6.0 Hz, 4H).
Intermediate 253 4-(Azidomethyl)-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperidin-4-ol

Sodium hydride (255 mg, 6.38 mmol) was added portionwise to DMSO (15 mL) at 0 °C.
The reaction mixture was warmed to room temperature and stirred for 15 min before trimethyl
sulfoxonium iodide (1.34 g, 6.09 mmol) was added. After stirring at 90 min at room temperature,
a solution of 1-{I-methyl-4-nitro-1 H-pyrazol-5-yDpiperidin-4-one (1.3 g, 5.80 mmol} in DMSO
(15 mL) was added. The mixture was heated at 35 °C for 2 hr, then poured into water (200 mL)
and extracted with EtOAc (3 x 80 mL). The combined organic layers were dried over MgSO4
and concentrated under reduced pressure to give 6-(1-methyl-4-nitro-1H-pyrazol-5-yl)-1-oxa-6-

- -
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MeOH (25 mL) and water (5 mL) was added ammonium chloride {768 mg, 14.4 mmol) followed
by sodium azide (1.9 g, 29.2 mmol). The reaction mixture was heated at 70 °C for 18 hr, allowed
to cool to room temperature and the MeOH removed under reduced pressure. The residue was
dituted with water (20 mL) and extracted with EtOAc (150 mL}. The organic layer was washed
with water (20 mL) and brine (20 ml)), separated, dried over MgSO4 and concentrated under
reduced pressure. Purification via silica gel column chromatography (50-75% FEtOAc/isohexane)
gave 4-{azidomethyl)-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)piperidin-4-ol as yellow oil (1.03 g,
63% over two steps). 'H NMR (400 MHz, CDCls) & 8.03 (s, 1H), 3.76 (s, 3H), 3.64-3.54 (m, 2H),
3,42 (s, 2H), 3.05-2.96 (m, 2H), 1.92 (s, 1H), 1.81-1.77 (mm, 4H),

Intermediate 254  tert-Butyl (4-methoxy-1-(1-methyl-4-nitro-1 H-pyrazol-5-ylpiperidin-

4-ylymethylcarbamate
OMe

|
NSE,NQK/NHBOC

\
NO,

Following the procedure for intermediate 120 starting from 4-(azidomethyl}-1-(1-methyl-
4-nitro-1 H-pyrazol-5-yDpiperidin-4-ol gave fert-butyl (4-methoxy-1-(1-methyl-4-nitro-1H-
pyrazol-5-yDpiperidin-4-yl)methylcarbamate as a yellow oil (330 mg, 88% over three steps). 'H
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NMR (400 MHz, CDCL) & 8.01 (s, 1F), 4.72 (s, 1H), 3.74 (s, 3H), 3.51 (t, ./ = 11.8 Hz, 2H),
3.28 (d,J =59 Hz, 2H), 3.25 (s, 3H), 2.92 (d,/ = 11.8 Hz, 2H), 1.91 (d, J = 13.5 Hz, 2H), 1.66
(t,J = 13.5 Hz, 2H), 1.45 (s, SH).

Intermediate 255 2,2,2-Trifluoro-N-(5-fluoro-2-hydroxy-5-(2-methyl-4-nitro-pyrazol-3-

yheycloheptylacetamide

A solution of 2-azido-5-fluore-5-(1-methyl-4-nitro-1 H-pyrazol-5-yDeycloheptanol (280
mg, 094 mmol) in THF/water (20 mL/4 mL) was treated with triphenylphosphine (270 g, 1.03
mimol} and the mixture was heated at 60 °C behind a blast screen for 18 hr, The solvents wers
removed under reduced pressure and the residue was purified via a SCX cartridge washing with
MeOH and eluting with 3 N NH; in MeOH to give 2-amino-5-fluoro-5-(2-methyl-4-nitro-
pyrazol-3-yDcycloheptanol as a colourless oil. To a solution of this oil (256 mg, 0.94 mmol) in
dry DCM (20 mL} at 0 °C was added slowly DIPEA (0.49 mL, 2.82 mmol) followed by
triffuproacetic anhvdride (016 mL 1 13 mmoD dropwise The reaction mixture was allowed to
warm to room temperature and stirred for 18 hr. Water (20 mL) was added and the mixture was
extracted with DCM (100 mL). The organic layer was passed through a phase separation
cartridge and concentrated under reduced pressure. Purification viz silica gel column
chromatography (30-50% EtOAc/isohexane) gave 2,2,2-trifluoro-N-(5-fluoro-2-hydroxy-5-(2-
methyl-4-nitro-pyrazoi-3-yl)cycloheptylhacetamide as a pale yellow oil (130 mg, 38% over two
steps). 'H NMR (400 MHz, CDCl) & 8.07 and 8.06 (25, 1H), 6.53 (5, 1H), 4.08 and 4.06 (23, 3H),
4.05-3.92 (m, 2H), 3.06-2.69 (m, 3H), 2.32-1.89 (m, 6H).

Intermediate 257  4-(Aminomethyl)-1-(2-methyl-4-nitro-pyrazol-3-yDpiperidin-4-of

Sodium hydride (60% in mineral oil, 200 mg, 4.9 mmol) was added portionwise to
DMSO (15 mL) at 0 °C. The reaction mixture was warmed to room temperature and stirred for
15 min before trimethyl sulfoxomium iodide (1.0 g, 4.6 mmol) was added. After stirring for 90
min at room temperature, a solution of 1-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperidin-4-one (1.0
g, 4.45 mmol) in DMSG (15 mL) was added. The mixture was heated at 55 °C for 3 hr, then
poured into water (50 mlL) and extracted with EtOAc (3 x 50 mL}. The combined organic layers
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were dried over MgSQO, and concentrated under reduced pressure to give 6-(1-methyl-4-nitro-

[ H-pyrazol-5-yl)-1-oxa-6-azaspiro|2.5]octane as an orange liquid. To a solution of this liquid
(0.4 g, 1.67 mmol) in a reaction tube was added a 7 M solution of NH; in MeOH (20 ml.) and
the mixture stirred in a sealed tube at room temperature for 24 hr. The reaction mixture was
concentrated under reduced pressure and the residue purified via silica gel chromatography (1-
10% 7 M NHs in MeOH/DCM) to give 4-(aminomethyl)-1-(2-methyl-4-nitro-pyrazol-3-
yl)piperidin-4-ol as a yellow solid, (350 mg, 60% over two steps). "H NMR (400 MHz, CDCls) 8
8.02 (s, TH), 3.76 (s, 3H), 3.64-3.54 (m, 2H), 3.09-3.03 (m, 2H), 2.72 (s, 2H), 1.73-1.62 {m, 4H).
Exchangeables not obscrved.

Intermediate 258  tert-Butyl N-((4-hydroxy-1-(2-methyl-4-nitro-pyrazol-3-yl)-4-

piperidylymethyl)carbamate

N#Bogc
|
n NO(OH
r

\
NO,

To a solution of 4-(ammomethyl)-1-(2-methyl-4-nitro-pyrazol-3-ylypiperidin-4-ol (150
mg, 0.58 mmi}, triethviamine (0.12 mL, 0.88 mmol) and DMAP (17 mg, 0.15 mmol) in DCM
{10 mndy cooked 10§70 was added skowly a soluton of divers-butyl dicarbonare (140 my, 065
mmely in DCM (2 mL). The reaction mixture was stirred at room temperature for 16 hr. Water
(10 mL) was added and the aqueous layer extracted with DCM (3 x 15 mL). The combined
organic layers were washed with brine (15 mL), passed through a phase separation cartridge and
concentrated under reduced pressure. Purification via silica gel column chromatography (1-10%
MeOH/DCM) gave tert-butyl N-((4-hydroxy-1-(2-methyl-4-nitro-pyrazol-3-yl)-4-
piperidylymethyhcarbamate as a yellow solid (140 mg, 68%). '"H NMR (400 MHz, CDCl) §
8.02 (s, 1H), 5.10-5.03 (m, 1H), 3.76 (s, 3H), 3.61-3.49 (m, 2H), 3.25 (d, J = 6.3 Hz, 2H), 3.08-
2.96 (m, 2H), 1.77-1.72 (m, 4H), 1.46 (5, 9H). OH not observed.

Intermediate 259  tert-Butyl 3-(2-methyl-4-nitro-pyrazol-3-yl)-11-oxa-3,8-

diazaspiro[5.5Jundecane-8-carboxylate

NO,

To a solution of 4-(aminomethyl)-1-(2-methyl-4-nitro-pyrazol-3-yDpiperidm-4-ol
(0.5 g, 1.95 mmol) in THF (25 mL) was added K»CO» (0.68 g, 4.98 mmol) dissolved in water
(10 mL). After cooling to 0 °C, chloroacetyl chloride (0.19 mL, 2.45 mmol) was added slowly.

The mixture was allowed to warm to room temperature and stirred for 16 hr, partitioned between
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water (15 ml) and EtOAc (15 mL) and the aquecous layer extracted with EtOAc (3 x 30 mL).
The combined organic layers were washed with brine (20 mL), dried over MgS0, and
concentrated under reduced pressure to give a yellow solid. This was dissolved in fert-butanol
(15 mL) and THF (3 mL) and potassium fert-butoxide (6.34 g, 2.9 mmol) was added. The
mixture was heated at 85 °C for 16 hr. After cooling to room temperature, the mixture was
partitioned between water (20 mL) and EtOAc (20 mL.) and the aqueous fayer extracted with
EtOAc (3 x 30 mL). The combined organic layers were dried over MgSQ4 and concentrated
under reduced pressure. Purification vig silica gel column chromatography (1-10%,
MeOH/DCM) gave a yellow solid (0.47 g). This solid was dissolved in THF (15 mL) and a
solution of borane (1 M in THF, 10 mL) added. The reaction mixture was heated at 66 °C for 72
hr before cooling to room temperature. The reaction was quenched with 1 M hydrocholoric acid
(5 mL) and exiracted with EtQAc (3 x 20 mL). The combined orgamic layers were washed with
brine (20 mL}, dried over MgSO,4 and concentrated under reduced pressure. To a solution of the
mtormediate obtained (200 mg) in DCM (10 mL) was added triethylamine (0.12 mL, 0.83 mmol)
and DMAP (20 mg, 0.14 mmol). The mixture was cooled to 0 °C and a solution of di-fers-butyl
dicarbonate (0.18 g, 0.85 mmol) in DCM (2 mL) was added slowly. The mixture was allowed to
warm o room temperature and stirred for 16 hr. Water {5 mL) was added and the mixture was
extracted with DCM (3 x 10 mL). The combined organic layers were passed through a phase
separation cartridge and concentrated under reduced pressure. Purification via silica gel column
chromatography (10-100%, EtOAc/isohexane) gave fert-butyl 3-(2-methyl-4-nitro-pyrazol-3-vi)-
11-oxa-3,8-diazaspiro{5.5]undecane-8-carboxylate as an off-white solid (110 mg, 44% over 3
steps). '"H NMR (400 MHz, CDCk) & 8.02 (s, 1H), 3.82-3.59 (m, 5H), 3.50-3.32 (m, 4H), 2.00-
1.85 (m, 4H), 1.82-1.69 (m, 41), 1.44 (s, 9H).

Intermediate 265  5-{(4-Methoxyphenyhmethoxy)-1-(2~-methyl-4-nitro-pyrazol-3-

ylyazepan-4-ol
Ok

i
N&O"O/\O*om

NO,

To a solution of (£)-2,3,6,7-tetrahydro-1 H-azepine hydrochloride (5.6 g, 25.38 mmol) in
MeQOH (25 mL) at 0 °C was added HCl in dioxane (4 M, 0.10 mol, 25 mL). The reaction mixture
was stirred at 0 °C for 5 min, warmed to room temperature and stirred for a further 3.5 hr. The
mixture was concenirated under reduced pressure and the crude residue was dissolved in BDMSO
{90 mL). DIPEA (8.80 mL, 50.52 mmol) was added followed by 5-chioro-1-methyl-4-nitro-
pyrazole (4.1 g, 25.37 mmol) and potassium fluoride (5.9 g, 101.54 mmol) and the mixture was
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heated at 70 °C for 18 hr, After cooling to room temperature, the reaction was quenched with
water (500 mL) and extracted with FtOAc (3 x 200 mL}. The combined organic layers were
washed with water (200 mL) and brine (200 mL), separated, dried over MgSQO, and concentrated
under reduced pressure. Purification vig silica gel chromatography (0-100% EtOAc/isohexane)
gave a pale yellow solid (5.22 g). To a solution of this sokid (3.13 g, 14.10 mmol) in DCM (50
ml} was added 3-chloroperbenzoic acid (7.30 g, 21.10 mmol) and the mixture stirred at room
temperature for 1.5 hr. The mixture was diluted with DCM (250 mL), washed with saturated
aqueous NaHCO: (250 mEL) and 1 M aqueous NaOH (150 mL). The organic layer was passed
through a phase separation cartridge and concentrated under reduced pressure. Purification via
silica gel column chromatography (0-100% EtOAc/isohexane) gave a pale yellow solid (3.03 g).
To a solution of this solid (1.29 g, 5.42 mmol) and para-methoxybenzylaleohol (3.74 g, 27.10
mmel) in DCM (30 mL) was added copper(ll) triflucromethanesulfonate (0.20 g, 0.54 mmol)
and the mixture was stirred at room temperature for 18 hr. Additional copper(II)
irrttuoromethancsulfonate (0.10 g, 0.26 mmo!) was added and the mixture was stirred for a
further 48 hr. The mixture was quenched with water (250 mL) and extracted with DCM (2 x 250
mi). The combined organic layers were passed through a phase separation cartridge and
concentrated under reduced pressure. Purification vig silica gel column chromatography (20-90%
EtOAc/isohexane then 0-20% EtOAc/DCM) gave 5-({4-methoxyphenyl)ymethoxy)-1-(2-methyl-
4-nitro-pyrazol-3-ylyazepan-4-ol as a pale yellow gum (800 mg, 8% over four steps). '"H NMR
(400 MHz, CDCLY 8 8.03 (¢, J = 3.4 Hez, TH), 7.31-7.25 (m, 2H)}, 6.92-6.87 (m, 2FH), 4.65(d, /=
11.0 Hz, 1H), 4.49-4.38 (m, 1H), 3.98-3.67 (m, 4H), 3.73 (s, 3H), 3.57-3.44 (m, 1H), 3.34-3.23
{m, 2H), 3.22-3.12 (m, 2H), 2.95 (d, /= 1.3 Hz, 1H), 2.25-2.10 {m, 2H), 1.91-1.75 (m, 2H).
Intermediate 266  tert-Butyl N-(2-(2,6-difluorophenyl)-4-((5-(4-hydroxy-5-((4-

methoxyphenyl)methoxy)azepan- 1-yl)-1-methyl-pyrazol-4-yljcarbamoyl)thiazol-5-yl]carbamate

OH
1
NN 0 OMe
\\_T
NH .

N
Y »@
BocHN™ S
F

To a solution of 5-((4-methoxyphenylymethoxy)-1-(2~-methyl-4-nitro-pyrazol-3-
yhazepan-4-ol (0.80 g, 2.18 mmol) in EtOH (30 mL) and water (3 mL) was added iron powder
(0.90 g, 16.11 mmol) The reaction mixture was heated at 100 °C for 2 hr, cooled to room
temperature, filtered through Celite® and the filtrate concentrated under reduced pressure. The

residue was dissolved in DCM (50 mL) and washed with water (50 mL). The aqueous layer was
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re-extracted with DCM (50 ml.) and the combined organic layers passed through a phase
separation cartridge and concentrated under reduced pressure to give a pale orange gum. To a
solution of this gum (0.55 g, 1.60 mmol} in DMF (5 mL) was added 5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-carboxylic acid (0.62 g, 1.76 mmol),
HATU (0.85 g, 2.40 mmol) and DIPEA (0.56 mL, 3.20 mmol). The reaction mixture was stirred
at room temperature for 66 hr, quenched with a saturated aqueous NaHCOs (200 mL) and
extracted with EtOAc (3 x [50 mL). The combined organic layers were washed with brine (1G0
mL.), separated, dried over MgSOy and concentrated under reduced pressure. Purification via
silica gel column chromatography (0-10% MeOH/EtOAc) gave tert-butyl N-(2-(2,6-
difluorophenyt)-4-((5-(4-hydroxy-5-((4-methoxyphenylymethoxy)azepan-1-yl)-1-methyi-
pyrazoi-4-viwarbamoyl)thiazol-5-yl]carbamate as a pale pink solid (530 mg, 35% over two
steps). 'H NMR (400 MHz, CDCls) 8 10.44 (s, 1H), 9.02 (s, 1H), 7.91 (s, 1H), 7.38-7.28 (m, 1H),
7.25(d, J=8.2 Hz, 2H), 7.00 (t, /= 8.7 Hz, ZH), 6.92-6.84 (m, 2H), 4.61 (d,/=11.1 Hz, 1H),
440 (d ./~ P Hz BHD 391 (/= 8.6 He, 1H), 3.81 (s, 3H), 3.73 (s, 3H), 3.35 (td, ./ = 8.4,
3.4 Hz, 1H), 3.34-3.13 (m, 4H), 3.10 (s, 1H), 2.22-2.14 (m, 2H}, 1.93-1.77 {m, 2H), 1.62-1.50 (m,
OH).

infermediate 267 3-Azdo-d-methoxy-4-methvi- 1 - 2-methyl-4-nitro-pyrazol-3-

yl)azepanc

NO,

To a stirred solution of rert-butyl 4-azido-5-hydroxy-azepane-1-carboxylate (2.4g, 9.38
mmol) in DCM (100 mlL) was added in a single portion Dess Martin periodinane (5.16 g, 12,19
mmol} and the mixture was stirred at room temperature for 2 hr, Further DCM (100 mL) was
added followed by saturated NalHCO; (100 mL) and 10% Na,S,0; (30 mL). Stirring continued
for 30 min. The layers were separated and the aqueous extracted with DCM (100 mL). The
combined organic layers were passed through a phase separation cartridge and the solvent
removed under reduced pressure. Purification via silica gel columm chromatography (0-100%
EtOAc/isohexane) gave a colourless oil (1.99¢). To an ice-cooled solution of this oil in
anhydrous Et;O (30 mL) under nitrogen was added a solution of methyllithium lithium bromide
complex in E6O (1.5 M, 5.8 mL, 8.62 mmol) slowly over 15 min. The mixture was stirred with
ice cooling for 1 hr, allowed to warm to room temperature and stirred for 18 hr. After cooling in
ice, saturated brine (100 mL) was added. The mixture was extracted with EtOAc (3 x 100 mL)

and the combined extracts were dried over MgSO4 and concentrated under reduced pressure.
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Purification vig silica gel column chromatography (20-40% EtOAc/isohexane) gave a colourless
01l (0.92 g). The o1l was dissolved m anhydrous DMF (5 mL) under nitrogen, cooled in ice and
sodium hydride (60% dispersion in mineral oil, 203 mg, 5.08 mmol) added portionwise over 15
min. After stirring with ice cooling for 15 min, iodomethane (1.06 mL, 16.94 mmol} was added
dropwise and the mixture stirred with ice cooling for 30 min. The reaction mixture was allowed
to warm to room temperature and stirred for 4 br. Saturated brine (100 mL) was added and the
mixture was extracted with EO (3 x 100 mL). The combined organic layers were dried over
MgSOy and the solvent removed under reduced pressure to afford a pale green oil (1.05g). This
oil was dissolved in MeCH {10 mL) and a solution of HC! in dioxane (4 M, 10 mL) added. The
solution was warmed to 40 °C and stirred for 2.5 hr. Concentration under reduced pressure gave
a light brown gum (1.03g} which was disselved in DMSO (10 mL). To this solution was added
S-chloro-1-methyi-4-nitro-pyrazole (712 mg, 4.41 mmol), potassium fluoride (720 mg, 13.56
mmol) and DIPEA (1.2 mL, 6.78 mmol) and the mixture heated at 70 °C under nitrogen for 19
hr. The mixture was conled, powred into water {300 ml) and extracted with EtOAc (3 x 150
ml.). The combined organic layers were washed with water (150 mlL) and brine (150 mL),
separated, dried over MgSOy and the solvent removed under reduced pressure. Purification via
sifica gel column chromarography 10-100% Fr0Ac/Isohexane) gave S-azido-4-methoxy-4.-
methyl-1-(2-methyl-4-nitro-pyrazoi-3-yljazepane as a pale yellow solid (830 mg, 11% over four
steps). "H NMR (400 MHz, CBC:) 8 8.03 (s, 1H), 3.79 (s, 3H), 3.47-3.35 (m, 2H), 3.32-3.20 (m,
SH), 3.06-2.95 {m, [H}, 2.60-2.40 (m, 1H), 2.18-2.08 (m, TH), 2.06-1.92 {m, 1H), 1.80-1.65 {m,
1H), 1.39 (s, 3H).

Intermediate 268  terr-Butyl N-(5-methoxy-5-methyl-1-(2-methyl-4-nitro-pyrazol-3-

yhazepan-4-yljcarbamate
NHBoc

Nfl/ r\O<C)Me

\
NO,

Following the procedure for Intermediate 122 starting fiom 3-azido-4-methoxy-4-methyl-
1-(2-methyl-4-nitro-pyrazol-3-yl)azepane gave ferf-butyl N~(5-methoxy-5-methyl-1-(2-methyi-4-
nitro-pyrazol-3-yl)azepan-4-yl)carbamate as a yellow gum (780 mg, 75% over two steps). 'H
NMR (400 MHz, CDCls) 6 8.02 (s, 1H), 5.25-5.15 (m, 1H), 3.75 (s, 3H), 3.74-3.65 (m, 1H),
3.65-3.50 (m, 1H), 3.48-3.35 (m, 1H), 3.20 (s, 3H), 3.19-3.10 (m, 1H), 3.00-2.85 (m, 1H), 2.45-
2.30 (m, 1H), 2.20-2.05 (m, 1H), 1.90-1.70 (m, 2H), 1.46 (s, OH), 1.28 (s, 3H).
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Intermediate 269  G02693495 rert-Butyl N-(1-(4-((5-(fert-butoxycarbonylamino)-2-(2,6-

difluorophenyljthiazole-4-carbonyljamino}-2-methyl-pyrazol-3-yl)-5-methoxy-5-methyl-azepan-
4-yljcarbamate

NHBoc
|
N’N N OMe
\
NH E

OJ\KN\}—A%\D
BocHN” 8 .

10% Palladium on carbon (0.2 g was added to a stirred solution of tert-butyl N-(5-
methoxy-5-methyl-1-(2-methyl-4-nitro-pyrazol-3-ylazepan-4-yhcarbamate (0.77 g, 2.01 mmol)
and ammonium formate (1.6 g, 25 mmol} m MeGH (30 mL) under nitrogen and the mixture
heated at reflux for 2 hr. After cooling to room temperature the mixture was filtered through
Celite® and the filtrate concentrated under rodducad pressure. The residue was partitioned
between DCM (100 mL) and saturated aqueous NaHCO; (150 mlL) and the aqucous layer was
extracted with DCM (100 mL). The combined organics were passed through a phase separation
cartridee and the solvent removed under rediced prossure to give a light brown gum (700 ma).
This gum was dissolved in DCM (10 mkL.) and DMF (10 mL) and 5-(tert-butoxycarbonylamino)-
2-(2,6-difluorophenythiazole-4-carboxylic acid (0.84 g 2.2 mmol), HATU (1.14 g, 3 mmol)

Q

(o)

[

and DIPEA (0.7 mL, 4 mmol) were added. The mixture was stirred at room temperature fo

hr. The DCM was removed under reduced pressure and saturated NaHCO; (300 ml) added. The

"3

mixture was extracted with EtOAc (3 x 200 mL), the combined organic layers were passed
through a phase scparation cartridge and the solvent was removed under reduced pressure.
Purification via silica gel column chromatography (0-100% EtOAc/isohexane) gave fert-butyl N-
(1-(4~((5-(tert-butoxycarbonylamino }-2-(2,6-difluorophenylithiazole-4-carbonyl)amino)-2-
methyl-pyrazol-3-yl)-5-methoxy-5-methyl-azepan-4-yl]carbamate as a pale yellow solid (540 mg,
39% over two steps). 'H NMR (400 MHz, CDCI3) 6 10.39 (s, 1H), 8.77 (s, 1H), 7.89 (s, 1H),
7.45-7.30 (m, 1H), 7.12-6.95 (m, 2H), 5.30-5.26 (m, 1H}, 3.73 (s, 3H), 3.72-3.65 (m, 1H), 3.50-
3.28 (m, 2H), 3.25-3.15 (m, 1H), 3.14 (s, 3H), 3.05-2.95 (m, 1H), 2.40-2.20 (m, 1H), 2.18-2.05
{m, TH}), 1.95-1.70 (m, 2H), 1.55 (s, 9H), 1.45 (s, 9H), 1.22 (s, 3H).

Intermediate 270 fert-Butyl N-((4R,55)-5-hydroxy-1-(2-methyl-4-nitro-pyrazol-3-

yhazepan-4-ylycarbamate
NHBoc

NO,
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The racemic mixture of fert-butyl 5-hydroxy-1-(1-methyl-4-nitro-1H-pyrazol-5-
yhazepan-4-ylcarbamate (5.13 g, 14.13 mmol) was submitted for chiral SFC separation of
enantiomers and gave fert-butyl N-((4R,55)-5-hydroxy-1-(2-methyl-d-nitro-pyrazol-3-yl)azepan-
4-ylycarbamate as a yellow gum (2.08 g, 98.3% ee, 40%). '"H NMR (400 MHz, CDCls) & 8.03 (s,
iH), 5.12 (s, 1H), 4.19 (s, 1H), 3.93 (t, /= 8.6 Hz, 1H), 3.79 (s, 3H), 3.52-3.44 (m, 1H), 3.33-
3.26 (m, 1H), 3.22-3.08 (m, 2H), 2.53 (s, 1H), 2.19-2.11 (m, 1H), 2.02-1.95 (m, 2H), 1.92-1.82
(m, 1H), 1.46 (s, 9H).

Intermediate 271 tert-Butyl N-((48,5R)-5-hydroxy-1-(2-methyl-4-nifro-pyrazoi-3-

yhazepan-4-ylicarbamate

NHBoc
| .

N Y
NO,

The racemic mixture of fert-butyl 5-hvdroxv-1-01-mothyl-4-nitro-1 H-pvrazol-5-
ylazepan-4-yicarbamate (5.13 g, 14.13 mmol) was submitted for chiral SFC separation of
enantiomers and gave tert-butyl N-((48,5R)-5-hydroxy-1-(2-methyl-4-nitro-pyrazol-3-yl)azepan-
d-yhcarbamate as yellow gum (2.02 g, 97 6% oo 3%y TH NMR A0 MHz CDCLY 8 KO3 (g
PHG, S.024s, 1M, 309 ¢, PH, 3930, /= 0o e 18 3 e 3895, 3300440 (i, FHE 283
3.26 (m, 1H), 3.22-3.08 (m, 2H), 2.53 (s, 1H), 2.19-2.11 {m, !H), 2.02-1.95 (m, 2H), 1.92-1.82
{m, 1H), 1.46 (s, 9H).

Intermediate 272 tert-Butyl N-((4R,55)-1-(4-((5-(rert-butoxycarbonylamine)-2-(2,6-

difluorophenyl)thiazole-4-carbonyiamino)-2-methyl-pyrazol-3-y)-5-hydroxy-azepan-4-

yljcarbamate
NHBoc
\
NH r

N
BocHN™ S
F

To a solution of tert-butyl N-((4R,55)-5-hydroxy-1-(2-methyl-4-nitro-pyrazol-3-
yhazepan-4-ylcarbamate (1.92 g, 5.40 mmol) in methanol (40 mL) was added 10% paliadium
on carbon (37 mg, 0.35 mmol) and the reaction mixture stirred for 6 hr at room temperature
under a 600 psi atmosphere of hydrogen. The mixture was filtered through Celite® and the
filtrate concentrated under reduced pressure to give the crude amino-pyrazole (1.5 g). A solution
of PyBOP (3.35 g, 6.44 mmol) and 5-{tert-butoxycarbonylamino)-2-(2,6-
diftuorophenyljthiazole-4-carboxylic acid (1.8 g, 5.06 mmol) in DCM (50 mL.) was stirred at
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room temperature for 30 minutes. A solution of the crude amino-pyrazole (1.5 g, 4.60 mmol)
and DIPEA (1.28 mL, 7.36 mmol) in DCM (50 mL) was added and the mixture stirred at room
temperature for 70 hr, The reaction mixture was diluted with DCM (50 mL) and washed with
water (3 x 50 mL). The organic layer was passed through a phase separation cartridge and
5 concentrated under reduced pressure. Purification vig silica gel chromatography (0-3%

MeOH/DCM) and trituration with hot Et,O then with hot MeCN gave tert-butyl N-((4R,58)-1-(4-
((5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carbonyl)amino - 2-methyl-
pyrazol-3-yI}-5-hydroxy-azepan-4-yl]carbamate as an off-white solid (1.85 g, 51% over two
steps). 'H NMR (400 MHz, CDCly) 6 10.67 (s, 1H), 9.76 (s, 1H), 8.03 {5, 1H), 7.41-7.34 (m, 1H),

16 7.09(t,J=8.8 He, 2H), 5.00 (d, /= 8.4 Hz, 1H), 425 (s, 1H), 3.83 (s, 1H), 3.72 (5, 3H), 3.45-
3.25 (m, 4H), 3.20-3.12 (m, 1H), 2.20-1.84 (m, 3H), 1.84-1.78 (m, 1H}. .35 (s, 9H), 1.42 (s, 9H).

Intermediate 273 ters-Butyl N-((48,5R)-1-{4-((5-(tert-butoxycarbonylaming)-2-(2,6-

difluorophenyl)thiazole-4-carbonyl)amino)-2-methyl-pyrazol-3-yl)-5-hydroxy-azepan-4-

yi]carbamate
~NHBoc
| .
NIN N 10H
3 /2
Pir =

N
T4
BocHN S

F

Following the procedure for Intermediate 272 starting from rert-butyl N-({(45,5R)-5-

,_4
A

hydroxy-1-(2-methyl-4-nitro-pyrazol-3-ylyazepan-4-yl)carbamate gave rert-butyl N-((45,5R)-1-
(4-((5-(tert-butoxycarbonylamine)-2-(2,6-difluorophenyl)thiazole-4-carbonyl)amino )-2-methyl-
pyrazol-3-yl)-5-hydroxy-azepan-4-ylJcarbamate as a white solid (1.34 g, 37% over two steps).

20 'H NMR (400 MHz, CDCl3) 6 10.67 (s, 1H), 9.76 (s, 1H), 8.03 (s, 1H), 7.41-7.34 (m, 1H), 7.09
(t,J=8.8 Hz, 2H), 5.00 (d, /= 8.4 Hz, 1), 4.25 (s, 1H), 3.83 (s, 1H), 3.72 (s, 3H), 3.45-3.25 (i,
4H}), 3.20-3.12 (m, 1H), 2.20-1.84 (m, 3H), 1.84-1.78 (m, 1H), 1.55 (s, 9H), 1.42 (s, 9H).

Intermediate 274  anti-7-Azido-4-(2-methyl-4-nitro-pyrazol-3-yheyclohept-3-en-1-ol

N3
|
N OH
N/
NO,
25 Following the procedure for Intermediate 221 also gave anti-7-azido~-4-(2-methyl-4-nitro-

pyrazol-3-yl)cyclohept-3-en-1-ol as a pale yellow 01l (294 mg, 42 % yield). "H NMR (400 MHz,
CDCl) 6 8.06 (s, 1H), 5.96 (dd, J=28.3, 4.9 Hz, 1H), 3.82 (s, 3H), 3.80-3.73 (m, 1H), 3.56-3.48
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(m, IH), 2.71 (ddd, J=15.5, 8.3, 2.3 Hz, 1H), 2.58-2.39 (m, 4H), 2.24-2.14 (m, 1H), 1.86-1.73
(m, 1H).
Intermediate 275 syn-7-Azido-4-(2-methyl-4-nitro-pyrazol-3-yl)cyclohept-3-cn-1-ol
N3

|
N OH

"4
NO,

Following the procedure for Intermediate 119 starting from anti-7-azido-4-(2-methyl-4-
aitro-pyrazol-3-ylicyclohept-3-en-1-ol gave syn-7-azido-4-(2-methyl-4-nitro-pyrazol-3-
yheyclohept-3-en-1-o0l as a yellow il (346 mg, 67% over two steps), '"H NMR (400 MHz,
CDCl:) 6 8.06 (s, 1H), 5.93-5.85 (m, 1H), 3.94-3.88 (m, 1H), 3.85 (s, 3H), 2.98 (ddd, /= 15.2,
9.5, 6.4 Hz, 1H), 2.65 (dd, J= 15.7, 9.0 Hz, 1H), 2.41 (dd, J=15.2, 6.9 Hz, 1), 2.30 (dd, J =
15.9, 9.4 Hz, 1H), 2.04-1.87 (m, 4 H).

Intermediate 276  tert-Butyl N-(-2-methoxy-5-(2-methyl-4-nitro-pvrazol-3-vhcvelohept-

4-en-1-yhcarbamate
NHBoc

e
N OMe

N/

NO,

N

kxS i

D

Following the procedure for Intermediate 120 starting from syn-7-azido-4-(2-methyl-4-
nitro-pyrazol-3-yljcyclohept-3-en-1-ol gave rer-butyl §-(-2-methoxy-5-(2-methyl-4-nitro-
pyrazol-3-yl)cyclohept-4-en-1-ylycarbamate as a colourless oil (189 mg, 89% over three steps).
'"H NMR (400 MHz, CDCh}) ¢ 8.05 (s, 1H), 5.92 (ddd, /= 8.4, 4.7, 1.6 Hz, 1H), 5.23 (s, 1H),
3.91-3.81 {m, tH), 3.80 (s, 3H), 3.66-3.62 (m, 1H), 3.41 (s, 3H), 2.93 (ddd, J= 15.1, 11.1, 4.7
Hz, 1H), 2.78 (t, /= 12.9 Hz, 1H), 2.23 (dd, J= 15.1, 8.5 Hz, 1H), 2.15-1.82 (1, 3H), 1.46 (s,
9H).

Intermediate 277 G02693497 tert-Butyl N-(5-(4-((5-(tert-butoxycarbonylamine )-2-(2,6-

difluorophenylthiazole-4-carbonylamino)-2-methyl-pyrazol-3-yl]-2-methoxy-
cycloheptyl]carbamate
NrBoc

OMe
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A solution of fers-butyl N-(-2-methoxy-5-(2-methyl-4-nitro-pyrazol-3-yl)cyclohept-4-en-
1-yhcarbamate (180 mg, 0.49 mmol) in MeOH (30 mL) was passed through the H-Cube® (full
H,, 70 °C, flow rate: 1 mL/min, 30 mm 20% Pd/C cartridge). The solvent was removed under
reduced pressure to give a colourless oil. To a selution of this oif in DCM (30 mL) was added
DIPEA (2.00 mL, 11.48 mmol) and 5-(tert-butoxycarbonylamino)-2-(2-fluorophenyl)thiazole-4-
carboxylic acid (171 mg, 0.50 mmol) followed by PyBOP (596 mg, 1.15 mmol) and the mixture
was stirred at room temperature for 16 hr. The reaction was quenched with water (20 ml.) and
extracted with DCM (80 mL). The organic layer was separated, dried over MgSOy and
concentrated under reduced pressure. Purification vig silica gel chromatography (70-80%
EtOAc/isohexane) gave fert-butyl N-(5-(4-((5-(tert-butoxycarbonylamino)-2-(2,6-
difluorophenyljthiazole-4-carbonylyamino)-2-methyl-pyrazol-3-yl]-2-methoxy-
cycloheptyl]carbamate as a mixture of four diastercomers as an off-white solid (175 mg, 54%
over two steps). 'H NMR (400 MHz, CDCl) 8 10.39 and 10.36 (2s, 1H), 8.69 and 8.62 (2s, 1H),
§.32-R.28 and 8.21-8.14 (2 m, 1H), 7.85 and 7.75 (2s, 1H), 7.43-7.36 (m, 1HL 732 (. /=76 He
1H), 7.25-7.17 (m, 1H), 5.19 and 5.08 (2d, /= 8.8 Hz, 1H), 3.84 (s, 3H), 3.78-3.54 (m, 2H), 3.37
and 3.27 (2s, 3H), 3.11-2.94 (m, 1H), 2.32-1.30 {m, 8H), 1.55 (s, 9H), 1.43 (s, OH).

Intermediate 278 rere-Buivl 4-methvi-6-oxo-3.7-dihvdro-2H-azepine- Lcarboxviare

A solution of a-butyllithium in hexanes (2.5 M, 5.1 mL, 12.75 mmol) was added
dropwise over 10 min to a stirred solution of N-(3-methyl-3-buten-1-yl)-1,1-dimethylethyl ester
(2.14 g, 11.57 mmol) in anhydrous THF (30 ml) at room temperature under nitrogen. After 1.25
hr, 1-chloro-3-(triphenyi-A>-phosphanylidene)propan-2-one (4.07 g, 11.57 mmo!) was added
portionwise over 15 min and stirring continued at room temperature for 18 hr. Water (100 mL)
was carefilly added and the reaction mixture extracted with EtOAc (3 x 150 mL). The combined
organic layers were dried over MgSO4 and the solvent removed under reduced pressure.
Purification via silica gel column chromatography (0-10% MeOH/DCM) gave a pale orange
gum (5.7g). This was dissolved in anhydrous THF (60 mL.) and acetaldehyde (6.4 mL) was
added. The reaction mixture was stirred at room temperature for 20 hr, The solvent was removed
under reduced pressure. Purification vig silica gel column chromatography (0-100%
EtOAc/isohexane) gave a pale orange oil (2.18g). This oil was dissolved in DCM (30 mL)
deoxygenated with nitrogen and Grubbs 2Znd generation catalyst (335 mg, 0.34 mmol) added.
The mixture was heated at reflux under nitrogen for 20 hr. The mixture was allowed to coolto

room temperature and the solvent removed under reduced pressure. Purification via silica gel
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column chromatography (0-30% EtOAc/isohexance) gave fert-butyl 4-methyl-6-ox0-3,7-dihydro-
2H-azepine-1-carboxylate as a dark brown o1l (1.23 g, 47% over three steps). 'H NMR (400
MHz, CDCly) 6 5.30 (s, 1H), 4.30-4.10 (m, 2H), 3.65-3.50 (m, 2H), 2.70-2.55 (m, 2H), 2.05-1.90
(m, 3H), 1.48 and 1.44 (2s, 9H).

Intermediate 279 5-Azido-5-methyl-1-(2-methyl-4-nitro-pyrazoi-3-yhazepan-3-ol

| Ns

N
w/
NO,

OH

Following the procedure for Intermediate 18 starting from zert-butyl 4-methyl-6-0x0-3,7-
dihydro-2H-azepine- 1 -carboxylate gave 5-azido-S-methyl-1-(2-methyl-4-nitro-pyrazol-3-
vhazepan-3-ol as a pale green gum (720 mg, 64% over three steps). 'H NMR (400 MHz, CDCl:)
3 8.04-8.03 (m, 1H), 4.25-3.90 (m, 1H), 3.88 and 3.84 (2s, 3H), 3.75-3.45 (m, 1H), 3.45-2.90 (m,
3H), 2.30-2.18 (m, 1H), 2.15-1.75 (m, 4H), 1.55 (25, 3H).

Intermediate 280  terr-Butyl N-(6,6-difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazol-3-
vlazepan-4-ylicarbamate

}/\{/NHSoc
N\\-I f“\__fp

NO,

To a solution of 5-azido-5-methyl- 1-(2-methyl-4-nitro-pyrazel-3-yhazepan-3-0l {720 mg,

2.44 mmol) i DCM (100 mL) was added in a smgle portion Dess-Martin periodinane (1.35 g,
3.17 mmol}. The reaction mixture was stirred at room temperature for 1 hr, diluted with DCM
(100 mL} and quenched with saturated aqueous NaHCO; (200 mL) followed by 20% aqueous
Na25205 (100 mb). The resulting mixture was stirred for 15 min, the organic layer separated and
the aqueous layer extracted with DCM (100 mL). The combined organic layers were passed
through a phase separation cartridge and the solvent removed under reduced pressure to afford a
pale green gum (720 mg). To a solution of this gum in DCM (50 mL) was added deoxo-Fluor®
(50% in THF, 3.12 mL, 8.6 mmol) and the mixture was stirred at room temperature for 20 hr.
More deoxo-Fluor® (3.1 mL) was added and the mixture heated at 40 °C for 28 hr. The mixture
was cooled and quenched by dropwise addition of saturated aqueous NaHCO; (200 mL) and
diluted with DCM (100 mL). The organic layer was separated and the aqueous extracted with
DCM (100 mL). The combined organic layers were passed through a phase separation cartridge
and the solvent removed under reduced pressure. Purification via silica gel column
chromatography (0-100% EtOAc/isohexane) gave a pale yellow gum (626 myg). This gum was
dissolved in THF (20 mL) and water (4 mL) and triphenylphosphine (522 mg, 2 mmol) added.
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The mixture was heated at 70 °C behind a blast screen for 16 hr. More triphenylphosphine (500
mg) was added and heating continued for a further 5 hr. The solvents were removed under
reduced pressure and the residue dissolved in DCM (30 mL). To this solution was added di-ters-
butyl dicarbonate (1.08 g, 5 mmol) and DIPEA (0.7 mL, 4 mmol) and the mixture was stirred at
room temperature for 66 hr. The solvent was removed under reduced pressure and the residue
purified vig silica gel column chromatography (0-100% EtOAc/isohexane) to give fert-butyl N-
(6,6-difluoro-4-methyl-1-(2-methyi-4-nitro-pyrazol-3-yl)azepan-4-yl)carbamate as a colourless
solid (540 mg, 57% over four steps). 'H NMR (400 MHz, CDCl;) & 8.04 (s, 1H), 4.92 (s, 1H),
3.84 (s, 3H), 3.82-3.55 (m, 1H), 3.52-3.05 (m, 3H), 2.70-2.45 (m, 2H), 2.30-2.05 (m, 1H), 2.04-
1.85 (m, 1H), 1.52 (s, 3H), 1.45 (s, 9H).

Intermediate 281  fert-Butyl N-(4-((5-(5-(tert-butoxycarbonylamino)-3,3-difluoro-5-

methyl-azepan-1-yl)-1-methyl-pyrazol-4-ylcarbamoyl)-2-(2,6-difluorophenyl)thiazol-5-

ylicarbamate
i NHEoc¢
N
- N
N
e
e T
("-i,.‘ﬂ/")}\'-q\_‘: e 41) \}'—"“\
T TN\
BocHN)\ S :}J

Following the procedure for Intermediate 269 starting from rerr-butyl N-(6,6-difluoro-4-
methyl-1-(2-methyl-4-nitro-pyrazol-3-yl)azepan-4-ylycarbamate gave ters-butyl N-(4-((5-(5-
(tert-butoxycarbonylamine)-3,3-difluoro-5-methyl-azepan-1-yl)-1-methyl-pyrazol-4-
ylcarbamoyl)-2-(2,6-difluorophenyiithiazol-5-yl)carbamate as a yellow solid (409 mg, 58%
over two steps). 'H NMR (400 MHz, CDCly) 6 10.39 (s, 1H), 8.79 (s, 1H), 7.88 (s, 1H), 7.45-
7.30 (m, 1H), 7.15-7.00 (m, 2H), 5.12 (br s, 1H), 3.78 (s, 3H), 3.75-3.42 (m, 2H), 3.40-3.10 (m,
2H), 2.70-2.45 (m, 2H), 2.40-2.15 (m, 1H), 1.95-1.70 (m, 1H), 1.55 (s, 9H), 1.46 (s, 3H), 1.33 (s,
9H).

Intermediate 285 3-Ethyl-1-(2-methyl-4-nitro-pyrazol-3-yDpiperidin-4-one

To a solution of tert-butyl 3-ethyl-4-oxo-piperidine-1-carboxylate (380 mg, 1.67 mmol)
n DCM (15 mL) at room temperature was added TFA (3 mL) and the reaction mixturc stirred at
room temperature for 4 hr. The mixture was concentrated under reduced pressure to give the

ethyl piperidinone as its trifluoroacetate salt. A mixture of this salt (410 mg, 1.7 mmol), 3-



10

tah

20

25

W0 2013/045461 =249 . PCT/EP2012/068899

chlero-1-methyl-4-nitro-pyrazole (330 mg, 2.0 mmol) and DIPEA (0.75 mL, 4.2 mmol) in EtOH
(15 mL) was heated at 130 °C for 2 hr under microwave conditions. The reaction mixture was
concentrated under reduced pressure. Purification via silica gel column chromatography (10-50%
EtOAc/isohexane) gave 3-cthyl-1-(2-methyl-4-nitro-pyrazol-3-yDpiperidin-4-one as a light
yellow solid, (250 mg, 58% over two steps). 'H NMR (400 MHz, CDCly) 6 8.05 (s, 1H]}, 3.87 (s,
3H), 3.65-3.54 (m, 1H), 3.53-3.41 (m, 2H), 3.36-3.21 (m, 1H), 2.78-2.64 (m, 1H), 2.64-2.49 (m,
2H), 2.01-1.87 (m, 1H), 1.44-1.29 (m, 1H), 0.94 (t, /= 7.5 Hz, 3H).

Intermediate 286  4-(Azidomethyl)-3-ethyl-1-(2-methyl-4-nitro-pyrazol-3-yl)piperidin-

i OH
N Nq: .
vy

NO,

4-pl

Following the procedure for Intermediate 233 starting from 3-ethyl-1-(2-methyl-4-nitro-
nyrazob-3-yhpiperidin-d-one gave 4-(azidomethyh)-3-ethyl-1-(2-methyl-4-nitro-pyrazol-3- |
yl)piperidin-4-ol as a yellow gum (170 mg, 66% over two steps). 'H NMR (400 MHz, CDCl;) 8
8.03 (s, 1H), 3.76 (s, 3H), 3.62-3.53 (m, 2H), 3.40 (d, J = 12.2 Hz, 1H), 3.34-3.15 (m, 1H), 3.06-

204 0m THY 1971 77 (e IHY 1 37.1 15 (m 2HY GO2 (¢ J=74 Hz 3H) OH not observed.

Intermediate 287  tert-Butyl N-((3-cthyl-4-methoxy-1-(2-methyl-4-nitro-pyrazol-3-yi)-4-

piperidyhmethybcarbamate

OMe
! //\I:NHBOG
N’ N
N /Z

NO,

Following the procedure for Intermediate 120 starting from 4-(azidomethyl)-3-ethyl-1-(2-
methyl-4-nitro-pyrazol-3-yDpiperidin-4-ol gave tert-butyl N-((3-ethyl-4-methoxy-1-(2-methyl-4-
nitro-pyrazol-3-yl)-4-piperidylymethyl)carbamate as a hight yellow solid (110 mg, 70% over
three steps). '"H NMR (400 MHz, CDCL) 6 8.02 (s, 1H), 4.95-4.35 (m, 1H), 3.76 (s, 3H), 3.53-
3.43 (m, 2H), 3.36-3.09 (m, 7H), 2.07-1.93 (m, 1H}), 1.44-1.10 (m, 4H), 0.96-0.81 (m, 12H).

Intermediate 292 3-(2-Methyl-4-nitro-pyrazol-3-yi)-8-oxa-3-azabicyclol3.2.1 Joctan-6-o0l

A solution of 7-oxabicyclo[2.2.1Thept-2-en-5-61 (0.7 g, 6.2 mmot) in MeOH/DCM (25
mL/5 mL) cooled to -78 °C was degassed by bubbling nitrogen through it for 5 min. Ozone was

bubbled through the reaction mixture until a greyish-blue colour persisted. Nitrogen was again
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bubbled through the cold reaction mixture until only a pale colour persisted. A solution of
benzylamine (0.67 g, 6.2 mmol) dissolved in MeOH (5 mL) was added followed by NaCNBH;
(1.6 g, 25 mmol} in MeOH (10 mL). The mixture was allowed to warm to room temperature and
stirred for 16 hr. The solvents were removed under reduced pressure and the residue partitioned
between EtOAc (30 ml.) and water (30 mL). The aqueous layer was further extracted with
EtOAc (3 x 50 mL) and the combined organic layers were washed with brine (20 mL), dried
over MgS0, and concentrated under reduced pressure to give the benzyl protected amine. This
was dissolved in EtOH (40 mL) and 2 M aqueous HCI (1 mL) and Pd(CH)»/C (0.2 g) were then
added. The mixture was stirred under a 600 psi atmosphere of hydrogen at 70 °C for 18 hr. The
reaction mixture was cooled to room temperature, filtered through celite washing with EtOH (40
mkL). The filtrate was concentrated under reduced pressure to give the debenzylated product, as
the hydrochloride salt. To a suspension of the hydrochloride salt (1.1 g, 6.6 mmol) in DMSO (13
mL) was added 5-chloro-1-methyl-4-nitro-pyrazole (1.2 g, 7.3 mmol), DIPEA (1.7 mL, 9.7
mimol) and potassium fluoride (1.1 g, 20 mmol) and the reaction was heated at 85 °C for 16 hr,
The mixture was cooled to room temperature, partitioned between water (25 mL) and EtOAc (25
mL) and the aqucous layer extracted with EtOAc (3 x 25 mL.). The combined organic layers
were washed with brine (25 mb). separated. dried over MaSOy and concentrated under reduced
pressure. Purification via silica gel column chromatography (10-50% EtOAc/isohexane) gave 3-
(2-methyl-4-nitro~-pyrazol-3-y1}-8-oxa-3-azabicyclo[3.2. 1 Joctan-6-ol as an off-white solid, (550
mg, 62% over three steps). 'H NMR (400 MHz, CDCl) 8 8.06 (s, 1H), 4.66-4.57 (m, 1H), 4.38
(d, J=7.6 Hz, 1H), 4.19 (d, /= 6.3 Hz, 1H), 3.94 (s, 3H), 3.82-3.73 (m, 1H), 3.68 (dd, J=11.1,
2.8 Hz, 1H),3.12 (d, J=11.1Hz, 1H), 2.71-2.59 (m, 2H), 2.38 (d, /= 7.0 Hz, 1H), 1.97 (dd, J =
12.9, 3.9 Hz, 1H).

Intermediate 293 6-Azido-3-(2-methyl-d-nitro-pyrazol-3-yi)-8-oxa-3-

azabicyclo{3.2.1]Joctane

NO,

3-(2-Methyl-4-nitro-pyrazol-3-yl)-8-oxa-3-azabicyclo[3.2.1]octan-6-0l (500 mg, 1.96
mmolL) was dissolved in DCM (15 mL) and triethylamine (0.41 mL, 2.95 nunol) was added.
After cooling to 0 °C, methanesulfonyl chloride (0.19 ml, 2.45 mmol) was added slowly and the
reaction mixture was allowed to warm to room temperature and stirred for 18 hr. The mixture
was dituted with DCM (10 mL), quenched with water (10 m1) and the aqueous layer extracted
with DCM (3 x 20 mL). The combined organic layers were washed with brine (10 mL), passed



10

20

25

30

WO 2013/045461 - 251 - PCT/EP2012/0688%9

through a phase separation cartridge and concentrated under reduced pressure to give a light
brown solid. This solid (450 mg, 1.35 mmol) was dissolved in DMF (20 mL), sodium azide (450
mg, 6.8 mmol) was added and the mixture heated at 150 °C for 18 hr, behind a blast shield. The
mixture was allowed to cool to room temperature, the mixture partitioned between water (20
ml) and EtOAc (20 mL) and the aqueous layer extracted with EtOAc (3 x 25 mL). The
combined organic layers were washed with brine (20 mL), dried over MgSQO4 and concentrated
under reduced pressure. Purification via silica gel columm chromatography (10-50%,
EtOAc/isohexane) gave 6-azido-3-(2-methyl-4-nitro-pyrazol-3-yl)-8-oxa-3-
azabicyclo[3.2.1]Joctane as brown gum (25 mg, 68% over two steps). 'H NMR (400 MHz,
CDCly) 6 8.05 (s, 1H), 4.65 (d, /=74 Hz, 1H), 434 (s, TH), 4.28 (dd, /= 8.0, 3.2 Hz, 1H), 3.82
(s, 3H), 3.75-3.70 (m, 2H), 2.83-2.73 (m, 1H), 2.64-2.49 (m, 2H), 2.20 (ddd, /= 13.4,7.3, 3.2
Hz, 1H).

Intermediate 294 fert-Butyl N-(3-(2-methyl-4-nitro-pyrazol-3-yi)-8-oxa-3-
azabicyclol3.2. 1]octan-6-yijcarbamate
NHBoc

| @
N O

- N

N©

v

N

To a solution of 6-azido-3-(2-methyl-4-nitro-pyrazol-3-yl)-8-oxa-3-
azabicyclof3.2.1octane {250 g, 0.8 mmol) in THF (10 mL) and water (2 mL), was added
trimethylphosphine (1 M solution in toluene, 5 mL., 4.47 mmol) and the mixture was heated at
65 °C for 16 hr. The solvents were removed under reduced pressure and the resulting residue was
dissolved in (2 M, 15 mL) and washed with EtOAc (2 x 10 mL). The aqueous layer was basified
to pH 14 with 5 M aqueous NaOH solution and extracted with DCM (3 x 20 mL). The combined
DCM layers were passed through a phase separation cartridge and concentrated under reduced
pressure to afford a cream solid, (220 mg). To a solution of this amine in DCM (10 mL) was
added triethylamine (0.18 mL 1.3 mmol) and DMAP (26 mg, 0.22 mmol). The mixture was
cooled to 0 °C and a solution of di-fert-butyl dicarbonate (0.28 g, 1.3 mmol) in DCM (2 mL) was
added slowly. The reaction mixture was stirred at room temperature for 18 hr. The mixture was
dituted with DCM (10 mL) and washed with water (10 mL). The organic layer was passed
through a phase separation cartridge and concentrated under reduced pressure, Purification via
silica pel column chromatography (1-10% MeOH/DCM) gave fert-butyl N-(3-(2-methyl-4-nitro-
pyrazol-3-yl)-8-o0xa-3-azabicyclo[3.2.1]octan-6-yl)carbamate as an off-white solid (110 mg, 66%
aver two steps). 'H NMR (400 MHz, CDCls) 6 8.03 (s, 1H), 4.64-4.52 (m, 1H), 4.20 (s, 1H),
3.85 (s, 3H), 3.50-3.41 (m, 4H), 2.69-2.46 (m, 3H), 1.84-1.76 {(m, 1H), 1.45 (s, 9H).
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Intermediate 295 tert-Butyl N~(5-fluoro-2-hydroxy-5-(2-methyl-4-nitro-pyrazol-3-

yhcycloheptyl)carbamate
NHBoc

i

N'N
W/ E
NO,

OH

Following the procedure for Intermediate 294 starting from 2-azido-5-fluoro-3-(1-
methyl-4-nitro-1H-pyrazol-5-yheycloheptanoi gave fert-butyl N-(5-fluoro-2-hydroxy-5-(2-
methyi-4-nitro-pyrazol-3-yl)cycloheptyljcarbamate as a colourless solid (572 mg, 61% over two
steps). 'H NMR (400 MHz, CDCly) 6 8.06 and 8.05 (2s, 1H), 4.70 (br s, 1H), 4.07 and 4.06 (2s,
3H), 3.86-3.67 {m, 3H), 2.96 (ddd, J= 40.6, 15.3, 10.4 Hz, IH), 2.74 (dt, /= 44.6, 13.8 Hz, 1H),
2.25-2.04 (m, 2H), 2.01-1.79 (m, 3H), 1.72-1.63 (m, 1H), 1.47 (s, 9H).

Intermediate 302 O1-Benzyl O4-ethyl 5-hydroxy-4-methyl-azepane-1,4-dicarboxylate

£10,C N
N
nk—o\—‘/:_\
©

To a solution of I-(benzyloxycarbonyl)-4-piperidinone (20.0 g, 5.80 mmol) in Et,O
{200 mL) at 0 °C was added boron trifluoride etherate (12.0 mL, 94.40 mmol) followed by the
addition of cthyl diazoacetate (11.7 mL, 94.40 mmol) maintaining the temperature below 7 °C.
The reaction mixture was stirred for | br, quenched with a 2 M aqueous solution of sodium
carbonate {150 mL) and extracted with EtOAc (3 x 150 mL). The combined organic layers were
dried over MgSO, and concentrated under reduced pressure. Purification via silica gel column
chromatography (0-50% EtOAc/isohexane) gave a light yellow oil. This oil (10 g, 31.30 mmol)
was dissolved in DMF (75 mL) at 0 °C and sodium hydride (60% dispersion in mineral oil, 1.38
£, 34.50 mmol) was added portionwise. The reaction mixture was stirred at 0 °C for 1 hr before
iodomethane (2.15 mL, 34.50 mmol) was added. The reaction was allowed to warm to room
temperature and stirred for 18 hr. The mixture was diluted with Et,0 (100 mL) and quenched
with water {100 mL). The aqueous layer was extracted with Et;O (3 x 75 mL) and the combined
organic layers were washed with water (2 x 100 mL) and brine (2 x 100 mL), separated, dried
over MgS0, and concentrated under reduced pressure. Purification vig silica gel column
chromatography (50% Et;O/isohexanc) gave a light yellow oil. A portion of this oil (0.90 g, 2.70
mmol) was dissolved in MeOH (4 ml.) and added to a stirred suspension of NaBH, (0.12 g, 3.24
mmol) in MeOH (5 mL) at 0 °C. The reaction mixture was stirred at § °C for 3 hr, before being

quenched with a 1 M aqueous solution of HCI (5 mL). The aqueous layer was extracted with
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DCM (3 x 10 mL) and the combined organic layers were passed through a phase separation
cartridge and concentrated under reduced pressure. Purification via silica gel column
chromatography (25-100% EtOAc/isohexane) gave O1-benzyl O4-ethyl 5-hydroxy-4-methyl-
azepane-1,4-dicarboxylate as a colourless oil (480 mg, 1% over three steps). *H NMR (400 MHz,
CDCl) 6 7.37-7.28 (m, 5H), 5.17-5.10 (m, 2H), 4.20-4.07 (m, 2FH), 3.78-3.20 (m, 7H), 2.32-2.24
(m, 1H), 2.07-1.86 (m, 3H), 1.73-1.62 (m, 1H), 1.30-1.19 (m, 3H). Exchangeable OH not
observed.

Intermediate 303 Benzyl 3a-methyl-2-0x0-3,4,5,7,8,8a-hexahydrooxazolo[4,5-

dlazepine-6-carboxyiate

o)
P
i
ANIY
,;r—o —_—

W

To a solution of Ol-benzyl O4-ethyl 5-hydroxy-4-methyl-azepane-1,4-dicarboxyiate
(0.48 g. 1.43 mmol) in dioxane (5 mL) was added a 1 M aqueous solution of NaOH (2.9 mlL.,
2R bt an the reacton was stirred at room tomperaiure for 16 hr The mixture was
acidified to pH 3 with 2 M aqueous HCl and extracted with Et;O (10 mL) and DCM (10 mL).
The combined organic Iay«érs were passed through a plrase separation cartridge and concentrated
under reduced pressure. Purification vig sifica ge! column chromatography (0-100%
EtOAc/isohexane) gave a colourless oil (0.42 g). A portion of this oil (0.21 g, 0.68 mmol),
diphenyl phosphoryl azide (0.17 mL, 0.82 mmol) and triethylamine (0.12 mL, 0.88 mmol) were
dissolved in toluene (7 ml) and the reaction mixture was stirred at room temperature for 40 min
and heated at 90 °C behind a blast shield for 40 min. terf-Butanol (0.05 mL, 0.56 mmol) was
added and the reaction mixture was heated at reflux for 16 hr behind a biast shield. The reaction
mixture was cooled to room temperature and quenched with saturated aqueous NaHCO; (10 mL).
The mixture was extracted with EtOAc (15 mL) and the organic fayer was washed with water
(10 mL) and brine (10 mL), separated, dried over MgSQy4 and concentrated under reduced
pressure. Purification vig silica gel column chromatography (0-100% EtOAc/isohexane) gave
benzyl 3a-methyl-2-0x0-3.4,5,7,8,8a-hexahydrooxuazolof4,5-dazepine-6-carboxylate as a vellow
oil (100 mg, 22% over two steps). 'H NMR (400 MHz, CDCls) 8 7.38-7.28 (m, 5H), 5.26-4.97
(m, 3H), 4.51 (s, 1H), 3.98-3.76 (m, 1H), 3.43-3.06 (m, 2H), 2.17 (s, 1H), 1.96-1.77 {m, 3H),
1.58 (s, 3H). Exchangeable not observed.

Intermediate 304 3a-Methyl-6-(2-methyl-4-nitro-pyrazol-3-y1)-3,4,5,7,8,8a-

hexahydrooxazolo[4,5-d]azepin-2-one
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; o

NO,

To a solution of benzyl 3a~-methyl-2~-0x0-3,4,5,7,8,8a-hexahydrooxazolo[4,5-d|azepine-6-
carboxylate (305 mg, 1.0 mmol) and 1-methyl-1,4-cyclohexadiene (1.1 mL, 10.00 mmoi) in
EtOH (10 mL) was added 10% palladium on carbon (53 mg, 0.50 mmol) under nitrogen and the

5 mixture was heated at 60 °C for 2 hr. The mixture was cooled to rocom temperature, filtered
through Celite® and concentrated under reduced pressure. To a solution of the residue (170 mg,
1.60 mmol) in DMSO (5 mL) was added 5-chloro-1-methyl-4-nitro-pyrazole (178 mg, 1.10
mmol} and potassium fluoride (232 mg, 4.00 mmol) and the mixture was heated in the
microwave at 110 °C for 4 hr. The reaction was quenched with water (20 mL) and extracted with

10 EtOAc (3 x 5 mL). The combined organic layers were passed through a phase separation

cartridge and concentrared under reduced pressure. Purification vig silica gel chromatography (0-
5% MeOH/DCM) gave a yellow solid (220 mg, 74% over two steps). The material was
combined with another batch to give 350 mg for separation of the diastercoisomers by reverse-

phase preparative HPLO, The maor dmastercomer was isolated as g vellow solid (196 mg, 67%

13 overtwo steps) 'H NMR (400 MHz, ds-DMSO) 6 .11 (s, [H), 7.72 (s, 1H), 4.48 (dd, S = 6.6,
2.7 Hz, 1H), 3.74 (s, 3H). 3.18-3.01 (m. 2H). 2.20-1.96 {(m, 3H), 1.85(dd, J=15.2, 7.8 Hz, [H),
1.32 (s, 3H). Two protons under water peak. LCMS (ES+) m/z 296 (M+1).

Intermediate 305 8-(2-Methyl-4-nitro-pyrazol-3-yh)-1,4-dioxaspirol4.5decan-8-0!

e

N ©
N
W/ oH
NO,
20 Following the procedure for Intermediate 218 starting from !-methyl-4-nitro-1H-

pyrazole and 1,4-cyclohexanedione monoethylene acetal gave 8-(2-methyl-4-nitro-pyrazol-3-ylj-
1,4-dioxaspiro[4.5]decan-8-ol as a light beige sofid (3.68 g, 83%). '"H NMR (400 MHz, CDCl3) 6
8.06 (s, 1H), 4.45 (s, 1H), 4.12 (s, 3H), 4.04-3.93 (m, 4H), 2.44-2.34 (m, 2H), 2.23-1.95 (m, 4H),
1.75-1.67 (m, 2H).

25 Intermediate 306 4-Fluoro-4-(2-methyl-4-nitro-pyrazol-3-yl)cyclohexanone

| 8
N

N
W/ E
NG,
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To a solution of 8-(2-methyl-4-nitro-pyrazot-3-yh)-1,4-dioxaspiro[4.5]decan-8-01 (3.68 g,
13.0 mmol) in dry DCM (80 mL) under nitrogen was added dropwise a solution of deoxo-
Fluor® (50% in THE, 14.1 mL, 39.0 mmol). The reaction mixture was stirred at room
temperature for 1 hr. After cooling to 0 °C, saturated aqueous NaHCO; (100 mL) was added,
dropwise initially, and the mixture was extracted with DCM (2 x 75 mL). The combined organic
layers were dried over MgSOa, and concentrated under reduced pressure. Purification via silica
gel column chromatography (30-50% EtOAc/isohexane) gave a pale yellow oil. A portion of this
o0il (780 mg, 2.74 mmoi) was dissolved in THF (20 mL} and treated with 2 M aqueous HCI (3
mL). The reaction mixture was stirred at room temperature for 4 hr, heated at 60 °C for 7 hr and
stirred at room temperature for 18 hr, Water (10 mL) was added and the mixture extracted with
EtOAc (100 mL). The organic layer was washed with brine (20 mL), separated, dried over
MgSO, and concentrated under reduced pressure. Purification vig silica gel column

chromatography (25-40% EtOAc/isohexane) gave 4-fluoro-4-(2-methyl-4-nitro-pyrazol-3-

yhevelohexanone as a white solid {454 my. 30% over two steps). 'H NMR (400 MHz, CDCL) 8
8.10 and 8.09 (2s, 1H), 4.17 and 4.15 (2s, 3H), 3.16-2.94 {m, 2H), 2.84-2.72 (m, 2H), 2.51 (dd, J
= 15.4, 5.6 Hz, 2H), 2.43-2.33 (m, ZH}.

Intermediate 307 rer-Butel V-l fhwro-hvdroxvedo{ Zoemethvl-dnitro-mvrazol-3-

ylcyclohexyllmethyl]carbamate

NO,

Sodium hydride (60% dispersion in mineral oil, 183 mg, 4.56 mmol) was added
portionwise to dry DMSO (15 mL) under nitrogen at 0 °C. The reaction mixture was warmed to
room temperature and stirred for 15 min before trimethyl sulfoxonium iodide (0.96 g, 4.36
mmol) was added portionwise., After stirring for 90 min at room temperature, a solution of 4-
fluoro-4-(2~methyl-4-nitro-pyrazol-3-yheyclohexanone (1.0 g, 4.15 mmol) in DMSO (15 mL)
was added dropwise. The mixture was heated at 55 °C for 2 hr, cooled to room temperature,
poured into water (200 mL) and extracted with EtOAc (3 x 60 mL). The combined organic layers
were dried over MgSO4 and concentrated under reduced pressure to give a gum. A solution of
this gum (1.1 g, 4.15 mmol) in 7 M NH; in MeOH (30 mL) and DCM (10 ml) was stirred at
room temperature for 4 days. The solvent was removed under reduced pressure and the resulting
yellow oil (1.1 g, 4.15 mmol) was dissolved in DCM (30 mL) and DIPEA (3.6 mL), 20.7 mmol).
The solution was treated with a solution of di-tert-butyl-dicarbonate (1.1 g, 4.98 mmol) in DCM

(20 mL)} and the reaction mixture was stirred at room temperature for 18 hr. Water (20 mL) was
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added and the mixture was extracted with DCM (100 mL). The organic layver was passed through
a phase separation cartridge and concentrated under reduced pressure. Purification via silica gel
column chromatography (50% FtOAC/Petrol 40-60) gave ferr-butyl N-[[4-fluoro-1-hydroxy-4-
(2-methyl-4-nitro-pyrazol-3-yicyclohexylimethyl|carbamate as a cream foam (858 mg, 56%
over three steps). *H NMR (400 MHz, CDCl3) 8 £.07 and 8.06 (2s, 1H), 5.05-4.95 (m, 1H), 4.09
and 4.07 (2s, 3H), 3.21 (d, S = 6.3 Hz, 2H), 2.95-2.72 (in, 2H), 2.54 (s, 1H), 1.99-1.87 (m, 2H),
1.85-1.65 (m, 4H), 1.45 (s, 9H).

Intermediate 308  fert-Butyl N-{(4R)-6,6-difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazol-

3-yl)azepan-4-ylicarbamate

| —aNHBoc
N'N/ N
\\WZ/
¢ F

NO,

Intermediate 280 was further purified via chirat SFC to give rerr-butyl N-[(4R)-6,6-
difluoro-4-methyi-1-{2-methyl-4-nitro-pyrazol-3-yljazepan-4-ylcarbamate (first eluting isomer)
(440 mg) ce 100%. LCMS (ES+) m/z 412 (M+23}).

Intermediate 309 rer-Butvt NAS6 Adifinoro-d-methyi-1-( 2-methyl-4-nitro-pyrazol-

3-yirazepan-+4-yvijcarhamate

t WNHBoc
M’NYN
AW \”;\F
NO,

Following the procedure of Intermediate 308, further clution gave rert-butyl N-[(4S5)-6,6-
difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazol-3-ylazepan-4-yljcarbamate (second eluting
isomer) {430 mg) ee 93%. LCMS (ES+) m/z 412 (M+23).

Intermediate 310  tert-Butyl N-[4-[[5-[(5R)-5-(tert-butoxycarbonylamino)-3,3-diftuoro-

S-methyl-azepan-1-yl]-1-methyl-pyrazol-4-yl]carbamoyl}-2-(2,6-difluorophenylthiazol-5-

yl]carbamate

| :- NHBoc
NN
Cr -
e
X @
BocHN™ S -

Following the procedure for Intermediate 269 starting from tert-butyl N-[(4R)-6,6-
difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazol-3-yl)azepan-4-yllcarbamate gave rer-butyl N-[4-
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[15-[(5R)-5-(tert-butoxycarbonylamino)-3,3-difluoro-3-methyl-azepan-1-yl]-1-methyl-pyrazol-4-
yljcarbamoyl}-2-(2,6-difluorophenylthiazol-5-yl]carbamate as a pale brown solid (210 mg,
57%) ee 98.6%. 'H NMR (400 MHz, CDCly) 6 10.39 (s, 1H), 8.79 (s, 1H}, 7.88 (s, 1H), 7.45-
7.30 (m, 1H), 7.15-7.00 (m, 2H), 5.12 (br s, 1H), 3.78 (s, 3H), 3.75-3.40 (m, 2H), 3.35-3.10 (m,
2H), 2.70-2.45 (m, 2H), 2.40-2.15 (m, 1H), 1.95-1.70 {m, 1H), 1.55 (5, 9H), 1.46 (s, 3H), 1.33 (s,
9H).

Intermediate 311 tert-Butyl N-{4-[[5-[(55)-5-(tert-butoxycarbonylamino)-3,3-difluoro-

S~methyl-azepan-1-yl]-1-methyl-pyrazol-4-yi]earbamoyl]-2-(2,6-difluorophenythiazoi-3-

yifcarbamate

. «hNHBoc

Following the procedure for Intermediate 269 starting from reri-butyl N-[(45)-6,6~
diftuoro-d-methyi-1-(2-methyl-d-nitro-pyrazoi-3-yizepan-d-vijcarbaraie {intermediate 309)
gave a pale brown solid {246 mg). This was further purified viw chivai 5FC 1o give feri-butyl N-
[4-[{5-1(58)-5-(tert-butoxycarbonylamino)-3,3-difluoro-5-methyl-azepan-1-yil- 1 -methyl-
pyrazol-4-yljcarbamoyl]-2-(2,6-difluorophenythiazol-5-yl]carbamate as a pale brown solid
(190 mg, 51%) ec 98.5%. 'H NMR (400 MHz, CDCl) 3 10.39 (s, 1H), 8.79 (s, 1H), 7.88 (s, 1H),
7.45-7.30 (m, 1H), 7.15-7.00 (m, 2H), 5.12 (br s, 1H), 3.78 (s, 3H), 3.75-3.40 (m, 2H), 3.35-3.10
{(m, 2F), 2.70-2.45 (m, 2H), 2.40-2.15 (m, 1H), 1.95-1.70 (m, 1H), 1.55 (s, 9H), 1.46 (s, 3H),
1.33 (s, 9H).

Intermediate 312 5-(2-Methyl-4-nitro-pyrazol-3-yl}-5-azaspiro[2.6Inon-8-ene

NO,

To a solution of zirconocene chioride (20.8 g, 71 mmol) in THF (300 mlL) at -78 °C was
added slowly ethyl magnesium bromide (1 M 1n THF, 142 ml., 142 mmol) and the mixture was
stirred at -78 °C for 30 min before warming to 0 °C. Stirring continued until a red solution was
obtained. The mixture was stirred for a further 30 min. fer¢-Butyl 6-ox0-3,7-dihydro-2 H-azepine~
i-carboxylate (15 g, 71 mmoly in THF (100 mL) was added slowly and the mixture was allowed
to warm to room temperature and stirred for 3 hr. The solvent was removed under reduced

pressure and the residue dissolved in DCM (150 mL). Titanium tetrachloride (8 mL, 71 mmol)
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was added and the mixture stirred at room temperature for 16 hr. Saturated ammonium chioride
solution (100 mL} was slowly added to the reaction mixture, giving a white suspension. The
layers were separated and aqueous layer extracted with DCM (3 x 200 mL). The combined
organic layers were washed with saturated aqueous NaHCO; (200 mL) and brine (200 mL),
dried over MgSOy4 and concentrated under reduced pressure. Purification via silica gel column
chromatography (10-50% Et;G/isohexane) gave the desired Boc protected material. This was
dissolved in DCM (50 mL), TFA (10 mL) was added and the mixture stirred at 40 °C for 4 hr.
Removal of solvent under reduced pressure gave the amine as the trifluoroacetate salt, This was
dissolved in DMSO (50 mL) and DIPEA (6.2 mL, 35 mmol), potassium fluoride (3.1 g, 19.1
mmol) and 5-chloro-1-methyl-4-nitro-pyrazole (3.0 g, 19.1 mmol) were added. The mixture was
heated at 85 °C for 16 hr before cooling to room temperature. The mixture was pariitioned
between water (50 mL) and FtOAc (50 mL), the aqueous layer was extracted with EtQAc (3 x
50 mL) and the combined organics were washed with brine (50 mL), separated, dried over
MgS0, and concentrated under reduced pressure, Purification vig silica gel column
chromatography (10-50% EtOAc/isohexane) gave 5-(2-methyl-4-nitro-pyrazol-3-yl)-5-
azaspiro[2.6]non-8-ene as an off-white solid (2.0 g, 56% over three steps). 'H NMR (400 MHz,
CDCi) 8 8.00 (s. IH). 5.69(dt.J=11.2. 5.4 Hz. TH). 3.22-5.10 (. PHY 382 (s 30 347338
(m, 2H), 3.18 (s, 2H), 2.55-2.4% (m, 2H), 0.72-0.61 (m, 4H).

Intermediate 313  8-Azido-3-(2-methyl-4-nitro-pyrazoi-3-yi)-5-azaspirol 2.6 nonan-9-ol

| "
N \\iz, q 'OH
NO,

To a solution of 5-(2-methyi-4-nitro-pyrazoi-3-yl)-5-azaspiro{2.6[non-8-ene (1.0 g, 4.1
mmol) in DCM (25 mlL) was added m-CPBA (1.1 g, 4.8 mmol) and the resulting mixture stirred
at room temperature for 16 hr. Saturated aqueous NaHCO5 (15 mL) was added and the aqueous
layer extracted with DCM (3 x 20 mL). The combined organic layers were passed through a
phase separation cartridge and concentrated under reduced pressure. Purification vig silica gel
columm chromatography (10-50%, EtOAc/isohexane) gave the intermediate epoxide as a yellow
solid. This was dissolved in DMSO (30 mL) and acetic acid (3 mL) and sodium azide was added.
The mixture was heated at 110 °C for 16 hr behind a blast shield. After cooling to room
temperature, the mixture was partitioned between saturated aqueous NaHCO: (10 mL.) and
EtOAc (10 mL). The agueous layer was extracted with EtOAc (3 x 20 mL) and the combined
organic layers were washed with brine (20 ml.}, separated, dried over MgS0O4 and concentrated

under reduced pressure. Purification via silica gel column chromatography (10-50%,
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EtOAc/isohexane) gave 8-azido-5-(2-methyl-4-nitro-pyrazol-3-yl)-5-azaspiro[ 2.6 nonan-9-ol as
a yellow gum (160 mg, 54% over two steps). '"H NMR (400 MHz, CDCl3) 6 8.01 (s, 1H), 3.80 (s,
3H), 3.79-3.72 (m, 1H), 3.55 (dd, /= 7.4, 2.4 Hz, 1H), 3.51-3.34 (m, 1H), 3.31-3.18 (m, 2H),
2,92 (d, J=13.4 Hz, 1H), 2.33-2.24 (m, 1H), 2.20(d, J = 2.7 Hz, 1H), 2.09-1.98 (m, 1H), 1.00-
0.94 (m, 1H), 0.81-0.71 (m, 1TH), 0.53-0.44 (m, 2 H).

Intermediate 314 9-Azido-5-(2-methyl-4-nitro-pyrazol-3-yi)-5-azaspiro[2.6 Jnonan-8-ol

LOH
| .
N
. N N
N 3
\\_Az/

NO,

Following the procedure for Intermediate 313 also gave 9-azido-5-(2-methyl-4-nitro-
pyrazol-3-yl)-5-azaspiro[2.6]nonan-8-0! as a yellow gum (350 mg, 68% over two steps). 'H
NMR (400 MHz, CDCly) 6 8.02 (s, 1H), 3.99-3.92 (m, 1H), 3.79 (s, 3H), 3.53-3.20 (m, 4H), 2.76
(d, J=137Hz 1H),2.61(d,J=359Hz 1H),2.35-2.15 (m, 1H), 2.17-1 .82 {m, 1H), 0.94-0.73
{m, 2H), 0.61-0.51 (m, ZH).

Intermediate 315 8-Azido-9-methoxy-5-(2-methyl-4-nitro-pyrazol-3-yi)-3-

azaspiro[2.6lnonanc

g
X
NJN OiMe
\

NO,

To a solution of 8-azido-5-(2-methyl-4-nitro-pyrazol-3-yl)-5-azaspiro[2.6]nonan-9-ol
(200 mg, 0.67 mmol) in DCM (10 mL) was added portionwise Dess-Martin periodinane {340 mg,
0.80 mmol). The reaction mixture was stirred at room temperature for 18 hr. The mixture was
diluted with DCM (50 mL), saturated aqueous NaHCGO; (56 mL) added and the mixture
extracted with DCM (50 mL). The combined organic layers were washed with brine (20 mL)
passed through a phase separation cartridge and concentrated under reduced pressure.
Purification vig silica gel column chromatography (10-50% EtOAc/ischexane) gave the
mtermediate ketone. To a solution of this ketone (190 mg, 0.62 mmol) in dry THF (7 mL) under
nitrogen cooled to -78 °C was added dropwise a solution of L-selectride {1 M in THF, 6.8 mL,
0.78 mmol) and the reaction mixture was stirred at -78 °C for 2 hr. The mixture was allowed to
warm to room temperature and water (10 mL) was added. The mixture was extracted with
EtOAc (2 x 30 mL) and the combined organic layers were washed with brine (20 mL), dried
over MgSQ, and concentrated under reduced pressure to give the intermediate alcohol. To a
solution of this alcohol (160 mg, 0.52 mmol) in dry DMF (5 mL) cooled to 0 °C was added

sodium hydride (60% in mineral oil, 25 mg, 0.62 mmol). After stirring for 15 min, iodomethane
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(0.05 mL, 0.78 mmol) was added and the reaction mixture was allowed to warm to room
temperature and stirred for 18 hr. The mixture was concentrated under reduced pressure and the
residue partitioned between water (30 mL) and EtOAc (30 mL). The aqueous layer was extracted
with EtOAc¢ (30 mL) and the combined organic layers were washed with brine (20 mL),
separated, dried over MgSQOy, and concentrated under reduced pressure. Purification via silica gel
columm chromatography (10-50% EtOAc/isohexane) gave 8-azido-9-methoxy-5-(2-methyl-4-
nitro-pyrazol-3-yl)-3-azaspiro[2.6]nonane as an off-white solid (120 mg, 55% over three steps).
"I NMR (400 MHz, CDCL) 6 8.02 (s, 1H), 3.84 (s, 3H), 3.84-3.72 (m, 1H), 3.58 (s, 3H), 3.57-
3.47 (m, 2 H), 3.22-3.15 (m, 1H), 2.93 (s, 1H), 2.40-2.28 (m, 1H), 2.24 (d, /= 12.5 Hz, 1H),
2.07-1.91 (m, 1H), 0.79-0.72 (m, 1H), 0.67-0.46 (m, 3H).

Intermediate 316 9-Azido-8-methoxy-5-(2-methyl-4-nitro-pyrazol-3-yl)-5-

azaspiro[2.6nonane

OMe
!
NN N
N 3
W /Z
NO,

Following the procedure for Intermediate 315 starting from 9-azido-5-(2-methvi-4-nitro-

PYTEL yirSeazsepell Sinonan-8-0i gave Y-arido-S-methoxy- 5+ J-methy l-4-mitro-pyrazei-3-
yl)-5-azaspiro{2.6nonane as a yellow gum (170 mg, 62% over three steps). '"H NMR {400 MHz,
CDCly) 6 8.02 (s, 1H), 3.90 (d, /= 13.4 Hz, 1H), 3.84 (s, 2H), 3.73-3.67 (m, 1H}, 3.45-3.36 (m,
[H), 3.41 (s, 3H), 3.28 (s, 1H), 3.21-3.14 (m, 2H), 2.32-2.15 (m, 2H), 2.09-1.99 (m, 1H), 0.82-
0.74 (m, TH), 0.69-0.51 (m, 3H).

Intermediate 317  fert-Butyl N-{9-methoxy-53-(2-methyl-4-nitro-pyrazol-3-yi)-5-

azaspiro[2.6]nonan-8-yl]carbamate

NHBoc

g

NO,

A solution of 8-azido-9-methoxy-5-(2-methyl~4-nitro-pyrazol-3-yl)-5-
azaspiro[2,.6lnonane (120 mg, 0.37 mmol) in THF/water (5 mL/1 mL) was treated with
trimethylphosphine (1.0 M in toluene, 1.8 mL, I.& mmol) and the reaction mixture was heated at
70 °C behind a blast screen for 4 hr. The reaction was cooled to room temperature and
concentrated under reduced pressure. The residue was acidified with 1 M aqueous HCI and
washed with EtOAc (2 x 20 mL). The aqueous layer was basified to pH 14 with aqueous 6 M
NaOH and extracted with DCM (2 x 30 mL). The combined organic layers were passed through

a phase separation cartridge and concentrated under reduced pressure to give a light brown gum.
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To a solution of this gum (80 mg, 0.27 mmol) in dry DCM (5 mL) at 0 °C was added DIPEA
(0.1 mL, 0.54 mmol) followed by a solution of di-ferr-butyl-dicarbonate (%0 mg, 0.41 mmol) in
DCM (5 mL). The reaction mixture was allowed to warm to room temperature and stirred for 4
hr. Water (5 ml) was added and the mixture extracted with DCM (2 x 30 mL). The combined
organic Jayers were washed with brine (10 mL), passed through a phase separation cartridge and
concentrated under reduced pressure. Purification via silica gel column chromatography (10-50%
EtOAc/isohexane) gave fert-butyl N-[9-methoxy-5-(2-methyl-4-nitro-pyrazol-3-yI)-5-
azaspiro[2.6nonan-8-yl]carbamate as a yvellow gum (110 mg, 72% over three steps). 'H NMR
(400 MHz, CDCL) 6 8.00 (s, 1H), 5.08 (d, /= 8.9 Hz, 1H), 3.97-3.86 (m, 2H), 3.81 (s, 3H), 3.60
(ddd, /= 13.6, 10.5, 2.8 Hz, 1H), 3.51 (5, 3H), 3.12-3.04 (m, 1H), 2.74 (s, 1), 2.16 (d, /= 12.6
Hz, 1H), 2.25-1.86 (m, 1H), 1.95-1.85 (m, 1H), 1.45 (s, 9H), 0.77-0.57 (m, 4H).

Intermediate 318 fert-Butyl N-[8-methoxy-5-(2-methyl-4-nitro-pyrazol-3-yl}-3-

azaspiro[2.6]nonan-9- yl}calbdmdto

\—I NHBoc

NG,

Fotlowmyg the provedure for Inmermediate 317 starting Fom 9-azido-8-mcthoxy -5+ 2-
methyl-4-nitro-pyrazol-3-yl)-5-azaspiro[2.6 jnonane gave ters-butyl N-[8-methoxy-5-(2-methyl-
4-nitro-pyrazol-3-yl)-5-azaspiro[2.6]nonan-9-yl|carbamate as a yellow gum (160 mg, 67% over
two steps). "H NMR (400 MHz, CDCL) 6 8.01 (s, 1H), 5.12 (d, /= 8.8 Hz, 1 H), 3.82 (s, 3H),
3.68-3.57 (m, 2H), 3.52-3.38 (m, 1H), 3.36 (s, 3H), 3.32 (d, J=12.7 Hz, 1H), 3.21-3.14 (m, 1H),
2.74 (d, J=12.8 Hz, 1H), 2.13-1.88 (m, 2H), 1.47 (s, SH), 0.91-0.81 (m, 1H), 0.68-0.53 (1, 2H),

0.43-0.36 (m, 1E).

TABLES la and 1b FORMULA 1 COMPOUNDS 101-531

Example 101 5-Amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(4-
((methylamino)methyl)piperidin-1-yl)-1H-pyrazol-4-yl)thiazole-4-carboxamide 141

A solution of Intermediate 1, fert-butyl methyl{{1-(1-methyl-4-nitro-1 H-pyrazol-5-
yDpiperidin-4-ylhymethyl)carbamate (145 mg, 0.41 mmol) in MeOH (40 ml.) was passed through
the H-Cube® (full Hy, 50 °C, flow rate: 1 ml./min, 30 mm 10% Pd/C cartridge). The solvent was
removed under reduced pressure to afford crude fert-butyl (1-(4-amino-1-methyl-1H-pyrazol-5-
yhpiperidin-4-ylymethyl(methyl)carbamate as a red-brown oil (117 mg). To a solution of this
amine (115 mg, 0.36 mmol) in DCM (20 mL) was added DIPEA (1.0 mL), PyBOP (0.46 g, 0.89
mmol} and 5-(fert-butoxycarbonylamino)-2-(2,6-diffluorophenylithiazole-4-carboxylic acid from

Example 25 (127 mg, 0.36 mmol) and the mixture was stirred at room temperature for 18 hr. The
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mixture was diluted with DCM (80 mL) and washed with water (20 mL). The organic layer was
separated, dried over MgSO; and the solvent removed under reduced pressure. Purification via
silica gel column chromatography (75% EtOAc/isohexane) gave reri-butyl (1-(4-(5-teri-
butoxycarbonyiamino-2-(2,6-diflucrophenyljthiazole-4-carboxamido)-1-methyl- 1 H-pyrazol-5-
yhpiperidin-4-yhmethyl{methyl)carbamate as a lilac foam (200 mg). This foam (200 mg, 0.30
mmol} was stirred with HCl in. 1,4-dioxanc (4 M, 3.8 mL, 15.1 mmol) in MeOH (5 mL) at room
termperature for 3 days. The solvents were removed under reduced pressure and the crude residue
was re-dissolved in MeOH and Joaded onto an SCX column. The column was washed with
MeOH and eluted with 7 N ammonia in MeOH to yield 161 as a beige solid (99 mg, 53% over
three steps). 'H NMR (400 MHz, de-DMSO) 6 8.75 (s, 1H), 7.59-7.49 (m, 3H), 7.44 (s, 1H),
7.32-7.22 (m, 2H), 6.50 {(br 5, 1H), 3.63 (s, 3H), 3.14-2.96 (m, 4H), 2.66 (d, /= 6.8 Hz, 2H), 2.45
(s, 3H), 1.77 (d, /= 12.6 Hz, 2H), 1.78-1.55 (m, 1H), 1.36-1.22 (m, 2H). LCMS (ES+) mv/z 462
(M-+1).

Example 102 (R)-5-amino-2-(2.6-difluorophenyl)-N-(1-methyl-5-(3-methylpiperazin-1-
yb-1H- pyrazol-4-ylthiazole-4-carboxamide 102

Step A. tert-Butyl (£)-2-Methyl-4-(1-methyl-4-nitro- | H-pyrazol-5-yl)piperazine-

O
(,\N)LOX
,\N /N\)\
LN
g)

A mixture of 2-methylpiperazine (1 g, 6.2 mmol), 5-chloro-1-methyi-4-nitro-1H-pyrazole
from Example 1 (2.48 g, 12.4 mmol), DIPEA (2.4 g,18.6 mmol) in EtOH (10 mL) was heated in

- carboxvlare.

a microwave oven at 140 °C for 5 hours. The solvent was removed under reduced pressure to
give a residuc. The residue was purified by silica gel chromatography using McOH/DCM (10:1)
as eluting solvents to afford tert-butyl (£)-2-methyl-4-(1-methyl-4-nitro- 1 H-pyrazol-3-
yl)piperazine-1-carboxylate (1.0 g, 40%) as yellow solid. "H NMR (500 MHz, CDCL) 6 (ppm):
8.03 (s, 1H), 4.38 (s, 1H), 3.99-3.68 (m, 1H), 3.83 (s, 3H), 3.67-3.65 (m, 1H), 3.46-3.41 (m, 1H),
3.31-3.25 (m, 1H), 2.90-2.88 (d, /= 9.6Hz, 1H), 2.71-2.68 (d, /= 9.2 Hz ,1H), 1.49 (s, 5H),
1.36-1.34 (d, J= 5.2Hz, 3H).

Step B. tert-Butyl (+)-4-(4-Amino-1~methyl-1H-pyrazol-5-y1)-2-methylpiperazine-1-
carboxylate.

To a solution of tert-butyl (+)-2-methyl-4-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperazine-
I-carboxylate (500 mg, 1.54 mmol) in MeOH (20 mL) and H,0 (5 mL) was added zinc (845 mg,
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13 mmol) and NH4C1 (1.4 g, 26 mmol). The reaction mixture was stirred at ambient temperature
for 2 hours and filtered through Celite. The filtrate was concentrated under reduced pressure to
give a residue. The residue was purified by silica gel chromatography PE/EtOAc (10/1~1/10) as
eluting solvents to give tert-butyl (£)-4-(4-amino-1-methyl-1H-pyrazol-5-yl)-2-
methylpiperazine-1- carboxylate (650 mg, ~100%) as red solid. "H NMR (500 MHz, CD:0D) §
(ppm): 7.22 (s, 1H), 4.35-4.33 (m, 1H), 4.12-4.11 (m, 1H), 3.94 (s, 3H), 3.43-3.46 (m, 1H), 3.25-
3.30 (m, 2H), 3.01-3.00 (m, 1H), 2.89-2.87 (d, /= 12 Hz, 1H), 1.49 (s, OH), 1.34-1.36 (d, J =
5.6Hz, 3H); MS (ESI) m/z = 296 (M+H".

Step C. tert-Butyl (£)-4-(4-(5-(tert-Butoxycarbonylamino)-2-(2,6-
difluorophenyli)thiazole-4- carboxamido)-1-methyl-1H-pyrazol-5-y)-2-methylpiperazine-1-
carboxylate.

To a solution of tert-butyl ()-4-(4-amino-1-methyl- 1H-pyrazol-5-y1)-2-
methylpiperazine-1-carboxylate (400mg, 2.05 mmol), 5-(tert-butoxycarbonylamine)-2-(2,6-
difluorophenyijthiazole-4- carboxylic acid (630 mg, 2.46 mmol), HATU (0.83g, 8.19 mmol} in
DMF (15 ml) was added TEA (1.5mL). The reaction mixturc was stirred at 25 °C for 20 hours

and pourcd into water {100 mL). The mixture was extracted with EtOAc (50 mL x 2). The

sed srganio lvers was washod with wator (58wl D% argd brime (30 mb > OV dried anor
Na,S0y, filtered, and concentrated under reduced pressure to give a residue. The residue was
purified by silica gel chromatography using DCM/MeOH (1:1) as eluting solvents to afford tert-
butyl (£)-4-(4-{5-(tert-butoxycarbonylamino}-2-(2,6-difluorophenyl)thiazole-4-carboxamido)-1 -
methyl-1H-pyrazol-5-yl)-2-methylpiperazine-1-carboxylate (280 mg, 52%) as white solid. 'H
NMR (500 MHz, CDCl) J (ppm): 10.32 (s, 1H), 8.70 (s, 1H), 7.80 (s, 1H), 7.38-7.35 (m, LH),
7.06-7.03 (m, 2H)}, 4.34 (s, 1H), 3.94-3.97 (m, 1H), 3.81 (s, 3H), 3.67-3.40 (m, 1H), 3.20-3.25
(m, 2H), 3.04-3.06 (m, 1H), 2.88-2.90 (m, 1H), 1.55 (s, 9H), 1.47 (s, 9H), 1.34-1.36 (d, /=
6.4Hz, 3H); MS (ESI) m/z =434 (M+H ).

Step D. tert-Butyl (R)-4-(4-(5-(tert-Butoxycarbonylamino)}-2-(2,6-difluorophenyi)-
thiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-yl}-2-methyipiperazine-1-carboxylate and tert~
Butyl (S)-4-(4-(5-(tert-Butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole~4- carboxamido)-
1-methyl-1H~pyrazol-5-yl)-2-methylpiperazine- 1 -carboxylate.

Chiral separation by using preparative HPLC of tert-butyl (£)-4-(4-(5-(tert-
Butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-carboxamido)- 1 -methyl-1H-pyrazol-5-
yl)-2-methyl-piperazine- 1 ~carboxylate (280 mg) afforded tert-Butyl (S)-4-(4-(5-(tert-
Butoxycarbonylamine)-2-(2,6-difluorophenyl)thiazole-4-carboxamide)-1-methyl-1H-pyrazol-3-
y1)-2-methylpiperazine-1-carboxylate (80 mg) and tert-Butyl (R)-4-(4-(5-(tert-
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Butoxycarbonylamino)}-2-(2,6-diffuorophenyl)thiazole-4-carboxamido)-1-methyl- IH-pyrazol-5-
yl)-2-methylpiperazine-I-carboxylate (80 mg).

Step E. A solution of tert-butyl (R)-4-(4-(5-(tert-butoxycarbonylamino)-2-(2,6-
difluorophenyljthiazole-4-carboxamido)-1-methyl- | H-pyrazol-53-yl)-2-methylpiperazine-1-
carboxylate (80 mg, 0.126 mmol ) in TFA (Iml) and DCM (4 mL) was stirred at ambient
temperature for 3 hours. The pH of the mixture was adjusted to about 8~9 by addition of
ammonia and concentrated under reduced pressure to give a residue. The residue was purified by
preparative HPLC to afford 102 (40 mg, 73%). "H NMR (500 MHz, CDCL) & (ppm): 8.48 (s,
1H), 8.33(s, 1H), 7.69 (s, 1H), 7.30-7.36 (m, 1H), 7.03-7.07 (m, 2H), 6.14-6.17 {m, 2H), 3.78 (s,
3H), 3.53-3.48 (m, 1H)}, 2.90-3.34 (m, 6H), 1.32 (d, /= 6.5 Hz, 3H); MS (EST) m/z =434 (M+17),

Example 103 (S)-5~amino-N-(5-(3-aminoazepan-1-yl}-1-(2,2-difluoroethyl)-1H-
pyrazol-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 103

Chiral separation by SFC of the racemic mixture gave 103 as a single enantiomer. 'H
NMR (400 MHz, DMSO0) 6 7.77 (s, I1H), 7.60 - 7.43 {m, 3H), 7.27 (dd, /= 14.5, 5.8 Hz, 2H),
6.39 (tt, /=553, 4.2 Hz, 1H), 4.54 — 4.28 (m, 2H), 3.23 - 3.02 (m, 4H), 3.00-2.90 (m, 2H),
1.85-1.40 (m, 6H1). MS(ESD m/z: 498.2 [M+H].

Example 104 (R)}-5-amine-N-{5-{3-aminoazepan-1 -yl 1-(2.2-difluorcethyl}-1H-
pyrazol-4-yl}-2-(2,6-dittuorophenylthiazole-4-carboxamide 104

Chiral separation by SFC of the racemic mixture gave 104 as a single cnantiomer. 'H
NMR {400 MHz, DMSO) & 7.78 (s, 1H), 7.60 = 7.42 (m, 3H), 7.34 - 7.21 {m, 2H), 6.39 (tt, J =
55.3,4.1 Hz, 1H), 4.54 - 4.29 (m, 2H), 3.25 - 3.02 (m, 4H), 3.00-2.90 {(m, 2H), 1.87 - 1.36 (m,
8H). MS(ESI) m/z; 498.2 [M+H"].

Example 105 5—Amino—N’—(S—(6,6-diﬂu0ro~.1,4»~diazepan«imyl)-l—methyl—lH-pyrazo5-4—
y1)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 105

A mixture of Intermediate 3, tert-butyl 4-(4-(2-bromo-5-(zert-
butoxycarbonylamino)thiazole-4-carboxamido)- 1-methyl-1H-pyrazol-5-y1)-6,6-difluoro-1,4-
diazepane-1-carboxylate (283 mg, 0.44 mmol), NapCO5 (93 mg, 0.88 mmol) and 2-fluoro-5-
methylphenylboronic acid (95 mg, 0.62 mmol) in DME (4.9 ml) and water (1.6 mL) was
degassed by gently bubbling nitrogen through the mixture for 10 min. [1,1-
Bis(diphenylphosphino)ferrocene}dichloro-palladium(IT) (36 mg, 0.04 mmol) was then added
and the mixture degassed for a further 10 min before being heated in a microwave at 120 °C for
1 hr. The solvents were removed under reduced pressure and the residue dissolved in DCM (50
mL) and washed with water (2 x 20 mL). The organic layer was separated, dried over MgSO,
and the solvent removed under reduced pressure. The residue was purified via silica gel column

chromatography (0-80% EtOAc/isohexane) to yield tert-butyl 4-(4-(5-tert-
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butoxycarbonylamino-2-(2-fluoro-3-methylphenyl)thiazole-4-carboxamido)-1-methyl-1H-
pyrazol-5-yh-6,6-difluoro-1,4-diazepane-1-carboxylate (179 mg) and fert-butyl 4-(4-(5-amino-2-
(2-fluoro-5-methylphenyljthiazole-4-carboxamido)- 1-methyl-1 H-pyrazol-5-y1)-6,6-difluoro-1,4-
diazepane-1-carboxylate (50 mg). The isolated intermediates were combined and suspended in
MeOH (2 mL) and to this was added a solution of HCL in 1,4-dioxane (4 M, 1.7 mL, 6.75 mmol)
and stirred at room temperature for 16 hr. The solvent was removed under reduced pressure and
the residue dissolved in EtOAc (50 mL) and washed with 1 M NaOH solution (20 mL). The
residue was purified via silica gel column chromatography (0-10% MeOH/DCM) to yield 105 as
a beige solid (59 mg, 30% over two steps). 'H NMR (400 MHz, CDCl3) 0 8.98 (s, 1H), 7.90 (dd,
J=7.0,2.5Hz, 1H), 7.80 (s, 1H), 7.16-7.11 (m, 1H), 7.09-7.01 (m, 1H), 6.09 (s, 2H), 3.77 (s,
3H), 3.63 (t,.J=13.5 Hz, 2H), 3.46-3.29 (m, 4H), 3.06 (¢, /= 5.5 Hz, 2H), 2.39 (s, 3H), 1.95 (s,
1H). LCMS (ES+) nvz 466 (M+1).

Example 106 5-Amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl-1 H-pyrazol-4-
yiy-2-¢2 3-difluerophenyiithiazole-4-carboxamide 106

Following the procedure for Example 105, reacting fert-butyl 4-(4-(2-bromo-5-(zert-
butoxyearbonylamino)thiazote-4-carboxamido)-1-methyl-1H-pyrazol-5-y1)-6,6-difluoro-1,4-
dizzepanec- i-carboxviate and 2. 5-diffuorophenyiboronic acid gave 106 as a berge solid (57 mg.
28% over two steps). 'H NMR (400 MHz, CDCl3) 6 8.90 (s, 1H), 7.88-7.81 (m, 2H), 7.18-7.10
(m, 1H), 7.06-6.99 (m, TH), 6.16 (s, 2H), 3.78 (s, 3H), 3.70-3.56 (m, 2H), 3.44 (t,.J= 14.0 Hz,
2H), 3.35(t,J=5.5Hz, 2H), 3.11-3.065 (m, 2H), 1.95 (s, 1H). LCMS (ES+) nv/z 470 (M+1).

Example 107  (R)-5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-yl)-
| H-pyrazoi-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 107

To a solution of (R)-N-(1-(4-amino-1-(2,2-difluorocthyl)- 1 H-pyrazol-5-ylazepan-4-yl)-
2,2, 2-trifluoro-N-methylacetamide (100 mg, 0.28 mmol) in DCM (10 mL) was added DIPEA
(0.5 mL, 2.87 mmol), PyBOP (293 mg, 0.56 mmol) and 5-(tert-butoxycarbonylamino)-2-
cyclopropylthiazole-4-carboxylic acid (125 mg, 0.35 mmol) and the mixture was stirred at room
temperature for 20 hr. The mixture was diluted with DCM (50 mL) and washed with water (10
ml.}. The organic layer was separated by passing through a phase separation cartridge and the
solvent removed under reduced pressure. Purification vig silica gel column chromatography (0-
100% EtOAc/isohexane) gave (R)-reri-butyl 4-(1-(2,2-difluorocthyl)-5-(4-(2,2,2-trifluoro-N-
methylacetamidoazepan-1-yl)- 1 H-pyrazol-4-ylcarbamoyl)-2-(2,6-difluorophenylthiazol-5-
ylcarbamate as a pale yellow solid (172 mg). This gum (170 mg, 0.24 mmol) was stirred in HCI
in },4-dioxane (4 M, 5 mL) and MeOH (5 ml.) at 50 °C for 4 hr. The solvents were removed
under reduced pressure and the residue purified by preparative HPLC to afford 107 as the mono

formate salt as a white solid (62 mg, 41% over two steps). '"H NMR (400 MHz, d;-MeQOD) é 8.56
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(s, 1H), 7.72 (s, 1H), 7.49 (tt,J = 8.5, 6.2 Hz, 1H), 7.20-7.12 (m, 2H), 6.24 (tt, /= 55.5, 4.2 Hz,
TH), 4.48 (td, /= 14.0, 4.2 Hz, 2H}, 3.40-3.20 (m, 5H), 2.68 (s, 3H), 2.28-1.74 (m, 6H). LCMS
(ES+)ym/z 512 (M+1).

Example 108  (R)-5-Amino-N-(1-(2,2-difluoroethy!)-5-(4-(methylamino Yazepan-1-y1)-
1H-pyrazol-4-y)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 108

A mixture of (R)-tert-butyl 2-bromo-4-(1-(2,2-difluoroethyl}-5-(4-(2,2,2-triflucro-N-
methylacetamido)azepan-1-yl)-1H-pyrazol-4-ylcarbamoyi)thiazol-5-ylcarbamate (200 mg, 0.29
mmol), NapCOs (62 mg, 0.59 mmol) and 2,5-difluorobenzeneboronic acid (66 mg, 0.41 mmol) in
DME (3 mL) and water (1 mL) was degassed by gently bubbling nitrogen through the mixture
for 5 min. {1,1'-Bis(diphenylphosphino)ferrocene]dichloro-palladium(1T) (30 mg, 0.037 mmol)
was then added and the mixture heated in a microwave at 120 °C for 60 min. The solvents were
removed under reduced pressure and the residue dissolved in a solution of HCl in 1,4-dioxane (4
M, 5 mlL) and MeOH (5 mL) and stirred at 70 °C for 48 hr, The solvent was removed under
reduced prossure and the residue dissolved in MeOH/DCM and passed through an SCX cartridge
washing with DCM and McOH and eluting with I N ammonia in MeQH. The solvent was
removed under reduced pressure and the residue purified by preparative HPLC to yield 108 as
the mone formate salt as a pale brown solid (21 myg. 14% over two steps). 'H NMR (400 MHz.
d-MeOD) 8 8.53 (s, 1H), 8.15-7.95 (m, 1H), 7.58 (s, 1H), 7.35-7.05 (m, 2H), 6.25 (1t, J = 55.6,
4.1 Hz, 1H}, 4.54-4.45 (m, 2H), 3.43-3.22 (m, 5H), 2.68 (s, 3H), 2.28-1.74 (m, 6H). LCMS
{(ES+ymyz 512 (M+1),

Example 109 (R)-5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-yi)-
| H-pyrazol-4-yl)-2-(2-fluoro-3-methylphenyi)thiazole-4-carboxamide 169

Following the procedure for Example 108, reacting (R)-tert-butyl 2-bromo-4-(1-(2,2-
difluoroethyl)-5-(4-(2,2,2-trifluoro-N-methylacetamido Yazepan- 1 -y1)- 1 H-pyrazo1-4-
ylcarbamoyl)thiazol-5-yicarbamate (200 mg, 0.29 mmol) and 2-fluoro-5-methylbenzeneboronic
acid (63 mg, 0.4] mmol) gave 109 as the mono formate salt as a pale brown solid (67 mg, 45%
over two steps). 'H NMR (400 MHz, d4-MeOD) 6 8.56 (s, 1H), 8.07 (dd, /= 7.3, 2.2 Hz, 1H),
7.61 (s, 1H), 7.26-7.20 (m, 1H), 7.12 (dd, /= 11.4, 8.4 Hz, 1H), 6.25 (tt, J = 55.6, 4.2 Hz, 1H),
4.48 (td, J= 13.9, 4.2 Hz, 2H), 3.41-3.33 (m, 3H), 3.30-3.13 (m, 2H), 2.58 (s, 3H), 2.40 (s, 3H),
2.23-1.72 (m, 6H). LCMS (ES+) m/z 508 (M-+1).

Example 110 5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yb)-1 H-pyrazol-
4-y1}-2-(2,6-difluorophenyi)thiazole-4-carboxamide 116

To a solution of 1-(4-amimo-1-(2,2-difluoroethyl)- 1 H-pyrazoi-5-yl)azepan-4-o1 (100 mg,
0.39 mmol) in DCM (20 ml.) was added DIPEA (0.5 mL, 2.87 mmol), PyBOP (300 mg, 0.58
mmol) and 5-(tert-butoxycarbonylamino}-2-cyclopropylthiazole-4-carboxylic acid (164 mg, 0.46
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mmol) and the mixture was stirred at room temperature for 18 hr. The mixture was diluted with
DCM (100 mL) and washed with water (20 mL). The organic layer was separated by passing
through a phase separation cartridge and the solvent was removed under reduced pressure.
Purification vig silica gel column chromatography (0-100% EtOGAc/ischexane) gave tfert-butyl 4-
(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y)- 1 H-pyrazol-4-ylcarbamoyf)-2-(2,6-
difluorophenyl)thiazol-5-yicarbamateas a colorless solid (145 mg). This solid (145 mg, 0.24
mmol) was stirred in HCl in 1,4-dioxane (4 M, 5 mL) at room temperature for 20 hr. The
solvents were removed under reduced pressure and the residue purified by preparative HPLC to
afford 110 as a cream solid (80 mg, 44% over two steps). 'H NMR (400 MHz, d,-MeOD) & 7.81
(s, 1H), 7.46 (tt,J = 8.5, 6.2 Hz, 1H), 7.19-7.11 (m, 2H), 6.22 (1, J = 55.6, 4.2 Hz, 1H), 4.45 (td,
J=13.9,4.2 Hz, 2H), 4.01-3.93 (m, 1H), 3.32-3.15 {(m, 5H), 2.10-1.90 (m, 3H), 1.87-1.65 (m,
3H). LCMS (ES+) mviz 499 (M+1),

Example 111 5-Amino-N-(1-(2,2-difluoroethyi)-5-(4-hydroxyazepan-1-yD)-1H-pyrazol-
4-y1}-2+2-fluore--mothyiphenyhithiazole-4-carboxamide 111

Following the procedure for Example 105 starting with tert-butyl 2-bromo-4-(1-(2,2-
difluoroethyl}-5-(4-hydroxyazepan- 1 -yl}-1 H-pyrazol-4-ylcarbamoylithiazol-5-ylcarbamate (0.13
g, 0.23 mmol} and 2-fluors-3-methvibenzeneboronic acid (53 mg, €35 mmol) gave 111 as a
black solid (36 mg. 30 over two steps). 'H NMR (400 MHz, dg-DMSO) & 8.93 (s, 1H), 8.08 (d,
J=7.4 Hz 1H), 7.66 {(s. 1H), 7.42 (s. 2H), 7.24 (d, /= 8.7 Hz, 2H), 6.39 (tt, /= 55.3, 4.2 Hz,
Y}, 4.55 (d, /= 3.8 Hz, 1H), 442 (td, /= 14.5, 4.2 Hz, ZH), 3.86-3.80 (m, 1H), 3.
4H), 2.37 (s, 3H), 1.94-1.84 (m, 3H), 1.77-1.55 (m, 3H). LCMS (ES+) m/z 495 (M+1).

Example 112 (R)-5-Amino-2-(2,6-difluorophenyl)-N-(1-methyt-5-(2-methylpiperazin-
i-yl)-1H-pyrazol-4-yDthiazole-4-carboxamide 112

A solution of PyBOP (313 mg, 0.60 mmol) and 5-(zert-butoxycarbonylaming)-2-(2,6-
diftuorophenyljthiazole-4-carboxylic acid from Example 25 (153 mg, 0.43 mmol) in DCM (10
ml.) was stirred at room temperature for 30 min. A solution of (R)-tert-butyl 4-(4-amino-1-
methyl-1H-pyrazol-5-yl)-3-methylpiperazine-1-carboxylate (133 mg, 0.45 mmofl) and DIPEA
(0.12 mL, 0.68 mmol) in DCM (10 ml.) were added and the mixture stirred at room temperature
for 16 hr, The mixture was dituted with DCM (50 ml.) and washed with water (20 mL). The
organic layer was separated, passed through a phase separation cartridge and concentrated under
reduced pressure. The isolated intermediate was re-dissolved in DCM (6 mL) and TFA (2 mL)
added. The mixture was stirred at room temperature for 4 hr, The mixture was concentrated
under reduced pressure and the residuc re-dissolved in DCM (50 mL) and washed with saturated
aqueous NaHCO; (2 x 10 mL). The organic layer was separated, passed through a phase

separation cartridge and concentrated under reduced pressure. Purification by preparative HPLC
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gave 112 as a white solid (41 mg, 22% over two steps). 'H NMR (400 MHz, CDClz) 6 8.66 (s,
IH), 7.92 (s, 1H), 7.38-7.25 (m, 1H), 7.03 {t, /= 9.0 Hz, 2H), 6.20 (s, 2H), 3.77 (s, 3H), 3.27-
3.15 (m, 2H), 3.10-2.93 (m, 4H), 2.59 (dd, /= 12.5, 9.5 Hz, 1H), 0.88 (d, J= 6.3 Hz, 3H). Alkyl
NH not observed. LCMS (ES+) m/z 434 (M+1).

Example 113 (5)-5-Amino-2-(2,6-difluoropheny)-N-(5-(2-cthylpiperazin-I-yl)-1-
methyl-1H-pyrazol-4-yl)thiazole-4-carboxamide 113

Following the procedure for Example 112, reacting (S)-tert-butyl 4-(4-amino-1-methyl-
1H-pyrazol-5-yl)-3-cthylpiperazine-1-carboxylate and 5-(tfert-butoxycarbonylamino)-2-(2,6-
difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave 113 as a white solid (27 mg,
19% over two steps). 'TH NMR (400 MHz, CDCL) 6 8.68 (s, 1H), 7.91 (s, 1H), 7.31 (t,J=7.7
Hez, 1H), 7.03 (t, /= 9.2 Hz, 2H), £.20 (s, 2H), 3.77 (s, 3H), 3.24-3.14 (m, 2H), 3.12-2.93 (m,
4H), 2.60 (t, J = 10.8 Hz, 1H), 1.4%-1.28 (m, 1H), 1.28-1.16 (m, 1H), 0.79 (1, J = 7.6 Hz, 3H).
Alkyl NH not observed. LCMS (ES+) m/z 448 (MH).
mcthyi—1H—pyrazol—4-yl)th1azo le-4-carboxamide 114

Following the procedure for Example 112, reacting (R)-tert-butyl 4-(4-amino-1-methyl-
i H-pyrazol-3-ylp-3-cthylpiperazme- T-oarboxviate and S-{rerr-butoxyearbonyiamino -2-(2,6-
difluorophenyljthiazole-4-carboxyiic acid from Example 235 gave 114 as a white solid {30 mg,
21% over two steps). 'H NMR (400 MHz, CDCHL) 6 8.68 (s, 1H), 7.91 (s, 1H), 7.36-7.27 (m,
THY, 7.02 (1, J= 8.9 Hz, 2H), 6.24 (s, 2H), 3.76 {5, 3H), 3.25-3.15 (m, 2H), 3.11-2.90 (m, 4H),
258 (t,J= 5.5 Hz, 1), 1.41-1.31 (m, 1H), 1.28-1.14 (m, 1H), 0.79 (t, J = 7.5 Hz, 3H). Alkyl
NH not observed. LCMS (ES+) m/z 448 (M+1).

Example 115 (R)-5-amino-N-(5-(4-aminoazepan-1-vi)-1-methyl-1H-pyrazol-4-yl)-2-(3-
cyclopropyl-2,6-difluorophenybhthiazole-4-carboxamide $15

Step A. tert-butyl 2-(5~cyclopropyl-2-fluorophenyl)-4-( I-methyl-5-(4-
(benzyloxycarbonylamino)azepan-1-yi)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate
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tert-butyl 2-(5-chloro-2-fluorophenyl)-4-( i -methyl-5-(4-

(benzyloxycarbonylamino)azepan-1-y1)-1H-pyrazol-4-yicarbamoyithiazol-5-ylcarbamate (309
mg, 0.44 mmol), potassium cyclopropyltrifluoroborate (98 mg, 0.66 mmol), palladium acctate
(26.0 mg, 0.088 mmol), butyl-di-i-adamantyiphosphine (30,1 my, §.133 mmol) and cesium
carbonate (437 mg, 1.33 mmol) were charged in a 40 mlL reaction vial and vacuum purged with

nitrogen three times. Toluene (10.8 mL) and water (1.2 mL)} were added and the mixture was

b

ated il 105 7T for our days, trmaniiering w2k :
and washed thoroughly with methanol, The filtrate was concentrated under reduced pressure and
the residue was purified via flash chromatography, cluted with 0 to 100% cthyl acetate in
heptane to give tert-butyl 2-(5-cyclopropyl-2-fluerophenyl)-4-(1-methyl-5-(4-
(benzyloxycarbonylamino yazepan-1-yt)- 1 H-pyrazol-4-ylcarbamoylthiazol-5-ylcarbamate (192
mg, 62%).

Step B. The Cbz and Boc groups were deprotected from tert-butyl 2-(5-
cyclopropyl-2-fluorophenyl)-4-(1-methyl-5-(4-(benzyloxycarbonylamino)azepan-1-yl}-1H-
pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate to give 115, 'H NMR (400 MHz, DMSQ) § 8.83
{br, 1H}, 7.59 (s, 1H), 7.48 (br, 2H), 7.20 - 7.05 (m, 2H), 3.65 (d, J= 4.6 Hz, 3H), 3.18 - 3.04
(m, 4H), 3.3.05-2.95 (m, 1H}, 2.1.-2.02 (m, 1H), 1.85-1.75 (m, 3H), 1.68 — 1.43 (m, 3H), 0.98
(dt, J=8.4, 3.1 Hz, 2H), 0.79 ~ 0.68 (m, 2H). MS(EST) m/z: 488.2 [M+H"].

Example 116 (R)-5-amino-N-(5-(4-aminoazepan-1-yl)-i-methyl-1H-pyrazol-4-yl)-2-
(2,6-difluoro-3-methylphenylithiazole-4-carboxamide 116

Compound 116 was prepared according to the procedures described in Example 115. 'H
NMR (400 MHz, DMSO) 6 8.81 (s, 1H), 7.58 (s, 1H), 7.47 (s, 2H), 7.40 (dd, /= 15.0, 8.5 Hz,
1H), 7.17 (t, ./ = 9.3 Hz, 1H), 3.64 (s, 3H), 3.19 - 2.93 (m, 5H), 2.27 (s, 3H), 1.93 - 1.72 (m,
3H), 1.67 —~ 1.43 (m, 3H). MS(ESD m/z: 462.2 [M+H].
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Example 117 (S)-5-Amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(3-methylpiperazin-1-
yi)- 1H-pyrazoi-4-ylithiazole-4-carboxamide 117

Following the procedure for Example 102, (S)-4-(4-(5-(tert- butoxycarbonylamino)-2-
(2,6-difluorophenylythiazole-4-carboxamido)- I -methyl-1H-pyrazol-5-yl)-2-methylpiperazine- 1 -
carboxylate was reacted to give 117 as a white solid (40 mg, 73%). 'H NMR (500 MHz, DMSO-
ds) O (ppm): 8.81 (s, 1H), 8.17 (s, 1H), 7.51-7.57 {m, 3H), 7.36 (s, 1H), 7.25-7.29 (m, 2H), 3.65
(s, 3H), 3.17-3.19 (m, 3H), 2.91-3.14 (m, 41), 1.10 (d, J = 5.2 Hz, 3H}; MS (ESI) m/z =434
(M+17),

Example 118 3-Amino-N-{1-(2,2-difluoroethyl)-5-(4-hvdroxyazepan-1-yh)-1 H-pyrazol-
4-yD)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 118

Following the procedure for Example 105, rert-buty! 2-bromo-4-(1-(2,2-difluoroethyl)-5-
(4-hydroxyazepan-1-yl)-1H-pyrazol-4-ylcarbamoyi)thiazol-3-vicarbamate (130 mg, 0.23 mmol)
and 2,5-difluorobenzeneboronic acid (55 mg, 0.35 mmol) were reacted to give 118 as a dark
green solid (66 mg, 57% over two steps). 'H NMR (400 Mz, d:-3eOD) ¢ K.10-8.00 {(m, 1H),
7.68 (s, 1H), 7.30-7.20 (m, 1H), 7.19-7.11 (m, 1H), 6.24 (tt, .J = 55.6, 4.2 Hz, 1H), 4.51-4.40 (m,
2H), 4.01-3.92 (m, 1H), 3.45-3.30 (m, 2H), 3.31-3.16 (m, 3H), 2.13-1.91 (m, 2H), 1.90-1.67 (m,
2H). LCMS (ES+) m/z 499 (M+1}.
1H-pyrazol-4-yl}-2-(2-fluoro-5-methylphenyljthiazole-4-carboxamide 119

Foliowing the procedure for Example 108, (R)-ter-butyl 2-bromo-4-(1-(2,2-
difluoroethyl)-5-(4-(2,2,2-trifluoro-N-methylacetamido Jazepan- L -yl)- 1 H-pyrazol-4-
ylcarbamoyljthiazol-5-ylcarbamate (80 mg, 0.12 mmol) and 2-fluoro-5-methylbenzeneboronic
acid (30 mg, 0.20 mmol) were reacted to give 119 as the mono formate salt as a pale pink solid
(11 mg, 19% over two steps). "H NMR (400 MHz, d+-MeOD) 0 8.56 (s, 1H), 8.08 (dd, /= 7.3,
2.2 Hz, 1H), 7.60 (s, 1H), 7.26-7.20 (m, 1H), 7.12(dd, /= 11.4, 8.4 Hz, 1H), 6.41-6.08 (m, 1H),
4.54-4.43 (m, 2H), 3.40-3.33 {m, 3H), 3.32-3.24 (m, 2H), 2.64 (s, 3H), 2.41 (s, 3H), 2.33-1.94
(m, 3H), 1.91-1.76 (m, 3H). LCMS (ES+) m/z 508 (M+1).

Example 120 5-Amino-N-(5-(4-Amino-3-fluoroazepan-1-yl}-1-methyl-1 H-pyrazol-4-
yl)-2-(2,6-difluorophenyi)thiazole-4-carboxamide 120

To a solution of Intermediate 17, 2,2,2-triftuoro-N-(3-fluoro-1-(1-methyl-4-nitro-1H-
pyrazol-5-vhazepan-4-yhacetamide (70 mg, 0.20 mmo!) and ammonium formate (101 mg, 1.60
mmeol) in MeOH (5 ml.) under nitrogen was added 10% palladium on carbon (21 mg, 0.20
mmol). The mixture was heated at 70 °C for 3 hr before being cooled, filtered and concentrated
under reduced pressure. The residue was partitioned between water (10 mL) and DCM (50 mL).

The organic layer was separated, passed through a phase separation cartridge and concentrated
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under reduced pressure to give N-(1-(4-amino-I-methyl-1H-pyrazol-5-y)-3-fluoroazepan-4-y1)-
2,2, 2-trifluoroacetamide as a red gum (64 mg). A solation of PyBOP (146 mg, 0.28 mmol) and
5-(fert-butoxycarbonylamine )-2-(2,6-difluorophenyljthiazole-4-carboxylic acid from Example
25 (78 mg, 0.22 mmol) in DCM (3 mL) was stirred at room temperature for 30 min. A solution
of N-(1-(4-amino-1-methyl-1 H-pyrazol-5-y1)-3-fluoroazepan-4-y1)-2,2,2-triflucroacetamide (635
mg, 0.20 mmol) and DIPEA (56 pL, 0.32 mmol) in DCM (2 mL) was added and the mixfure was
stirred at room temperature for 30 hr, Additional DCM (50 mL) was added and the mixture
washed with water (20 ml.). The organic fayer was passed through a phase separation cartridge
and concentrated under reduced pressure. Purification vig silica gel columa chromatography (0-
100% Et,O/DCM) gave tert-butyl 2-(2,6-difluorophenyl)-4-(5-(3-fluoro-4-(2.2.2-
trifluoroacetamidoyazepan-1-yl)-1-methyl-1 H-pyrazoi-4-ylcarbamoyl)thiazei-5-yicarbamate as a
racemic mixture of four diastereoisomers in the form of a white solid (82 mg). This solid was re-
dissolved in a mixture of DCM (12 mL) and TFA (2 mL) and the mixture was stirred at room
temperature for 4 hr. The solvent was removed under reduced pressure. The residis was then re-
dissolved in 7 N ammonia in MeOH (20 mL) and heated at 55 °C for 24 hr. The solvent was
removed under reduced pressure and purification via silica gel column chromatography (0-5% 7
N amgnonia in MeOH/DCOM)Y gave two sensrate nairs of enantiomers of spee-bagret 707 A-
difluorophenyi)-4-(5-(3-fluore-4-(2,2,2-trifluoroacctamido)azepan- 1 -yl)-1-methyl-1 H-pyrazo-4-
ylcarbamoyl)thiazol-5-ylcarbamate. Onc pair of cnantiomers 120 was obtained as g white solid
(4} mg). 'H NMR (400 MHz, d4-McOD) 8 7.60 (s, 1H), 7.53-7.43 (m, 1H), 7.15 (1, /= §.8 Hz,
2H), 4.48-4.30 (m, 1H), 3.83-3.72 (m, 3H), 3.57 (d, J = 4.4 Hz, 1H), 3.59-3.45 (m, 1H), 3.37-
3.29 (m, 2H), 3.14 (td, /=114, 5.2 Hz, 1H), 1.95-1.84 (m, 3H), 1.82-1.71 {m, IH). LCMS
(ES+)m/z 466 (M+1).

Example 121 5-Amino~-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-
y1)-2-(2,6-difluorophenyfthiazole-4-carboxamide 121 |

Following the procedure for Example 101, Intermediate 19, fert-butyl 6,6-difluoro-1-(1-
methyi-4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate gave after dissolving in 3% MeOH/DCM
(350 mL), washing with saturated NaHCOj; (50 mL) and water (4 x 50 mL) and removal of the
solvent under reduced pressure, 21 as a beige solid (1.1 g, 34% over 3 steps). 'H NMR (400
MHz, de-DMSO) § 8.83 (s, 1H), 7.57-7.47 (m, 4H), 7.31-7.22 (m, 2H), 3.78-3.45 (m, 4H), 3.45-
3.02 (m, 3H), 2.25-2.06 (m, 2H), 1.92-1.55 (m, 5H). LCMS (ES+) m/z 484 (M+1).

Example 122 5-amino-N-(5-((35,55)-5-amino-3-fluoroazepan-1-yh-1-methyl-1H-
pyrazol-4-yl)-2-(2,6-difluorophenylithiazole-4-carboxamide 122

Following the procedure for Example 101, Intermediate 20, feri-butyl 6-fluoro-1-(i-
methyl-4-nitro- | H-pyrazol-5-yhazepan-4-ylcarbamate and 5-(fert-butoxycarbonylamine)-2-(2,6-
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difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave, after silica gel column
chromatography (0-10% McOH/DCM, 1% 7 N ammonia in MeQOH), a white solid (93 mg, 7%
over three steps). Compound 122 was obtained as a single enantiomer from SFC chiral
separation of the racemic mixture. 'H NMR (400 MHz, CDCls) 6 8.51 (s, 1H), 7.88 (s, 1H),
7.38-7.28 (m, 2H), 7.08-6.98 (m, 3H), 6.18-6.07 (m, 2H), 4.83-4.66 (m, 1H), 4.30-4.21 (m, 1H),
4.16-4.09 (m, 1H), 3.74 (s, 3H), 3.40-3.16 (m, 3H), 3.11 (m, 1H), 2.98-2.89 (m, 1H), 1.95-1.76
(m, 2H). LCMS (ES+) m/z 466 (M+1).

Example 123 (S)}5-Amino-2-(2,6-diffuoropheny}-N-(1-methyl-5-(2-methylpiperazin-
1-yD~1H-pyrazol-4-yhthiazole-4-carboxamide 123

Following the procedure for Example 112, starting with (S)-tert-butyl 4-(4-amino-1-
methyl-1H-pyrazol-5-yi}-3- and 5-(feri-butoxycarbonylamino}-2-(2,6~difluorophenyl)-thiazoie-
4-carboxylic acid gave 123 as a white solid (61 mg, 32% over two steps). 'H NMR (400 MHz,
CDCL) 8 8.66 (s, iH), 7.92 (s, 1H), 7.34-7.27 (m, 1H), 7.03 (t, /= 8.8 Hz, 2H), 6.11 (s, 2H),
3.77 (s, 3H), 3.28-3.16 (m, 2H), 3.08-2.93 (m, 4H), 2.59 (dd, J= 124,95 Hz. 1H). Q8% (4.7 =
6.3 Hz, 3H). Alkyl NH not observed. LCMS (ES+) m/z 434 (M+1).

Example 124 5-Amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(2,8-
diazaspiro[4.5]decan-8-y1)-1 H-pyrazoi-4-yhithiazole-4-carboxamide 124

Following the procedure for Example 101, starting with tert-butyl 8-(1-methyl-4-nitro-
1H-pyrazol-5-yl)-2,8-diazaspiro[4.5]decanc-2-carboxylate gave 124 as a beige solid (140 mg,
47% over 3 steps). 'H NMR (400 MHz, dg-IDMSO) 'H NMR 6 8.85 (br s, 1), 8.81 (s, 11},
7.61-7.45 (m, 4H), 7.29 {t, J= 8.8 Hz, 2H), 3.64 (s, 3H), 3.22 (t, /= 7.5 Hz, 2H), 3.14-2.96 {m,
6H), L.81 (t, /= 7.5 Hz, 2H), 1.73-1.60 (m, 4H). LCMS (ES+) m/z 474 (M+1).

Example 125 5-Amino-N-(5-(4-amino-3-fluoroazepan-1-y1)-1-methyl-1 H-pyrazol-4-yi)-
2-(2,6-difluorophenyf)thiazole-4-carboxamide 125

Following the procedure for Example 121, also gave one pair of enantiomers 125 as an
oft-white solid (37 mg). '"H NMR (400 MHz, ds-MeQD) 8 7.73 (s, 1H), 7.53-7.41 (m, 1H), 7.14
(t, J= 8.8 Hz, 2H), 4.78-4.56 (m, 1H), 3.75 (s, 3H), 3.55 (t, J= 15.3 Hz, 1H), 3.51-3.31 (m, 2H),
3.20-2.97 (m, 2H), 2.14 (q, J = 12.2 Hz, 1H), 2.05-1.83 (m, 1H), 1.78-1.69 (mm, 2H). LCMS
(ES+) m/z 466 (M+1).

Example 126 5-amino-N-{5-((3R,5R)-5-amino-3-fluorcazepan-1-yl}-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 126

Following the procedure for Example 101, starting with Intermediate 20, fert-butyl 6-
fluoro~1-(1-methyl-4-nitro-1H-pyrazol-5-yhazepan-4-ylcarbamate and 5-(zert-
butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave,

after silica gel column chromatography (0-10% MeOH/DCM, 1% 7 N ammonia in McOH), a
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white solid (273 mg, 19% over three steps). Compound 126 was obtained as a single enantiomer
from SFC chiral separation of the racemic mixture. 'H NMR (400 MHz, CDCly) 6 8.52 (5, 1H),
7.80 (s, 1H), 7.37-7.28 (m, 2H), 7.08-6.98 (m, 3H), 6.13 (s, 2H), 4.83-4.78 and 4.72-4.68 (2 m,
1H), 3.79-3.72 (m, 3H), 3.54-3.30 {m, 3H), 3.24-3.12 (m, 2H), 2.31-2.22 (m, 1H), 2.18-2.07 (m,
1H), 1.93-1.76 (m, 2H). LCMS (ES+) m/z 466 (M+1).

Example 127 5-Amino-N-(5-((3S,5R)-3-amino-3-{luoropiperidin-1-yl}-1-methyl- 1 H-
pyrazol-4-y)-2-(2,6- difluorophenyl)thiazole-4-carboxamide 127

A mixture of tert-butyl (38,5R)-1-(4-(5-(tert-butoxycarbonylamine)-2-(2,6-
difluorophenyi)-thiazole-4-carboxamido)- I -methyi-1 H-pyrazol-5-yl)-5-fluoropiperidin-3-
yicarbamate (100 mg, 0.15 mmol) in HC/MeOH (10 mL) was stirred at ambient temperature for
20 hours and concentrated reduced pressurc to give a residue. The residue was diluted with
McOH (10 mL), neutralized with 28% ammonia solution, and concentrated to give a crude
product. The crude product was purified by preparative HPLC to give 127 (40 mg, 59%). '"H-
NMR (500 MHz, CD:0OD) 8 (ppm): 7.51-7.49 (m, 2H), 7.17-7.12 {m, 2H), 4.95-4.86 {m. 2H).
3.75 (s, 3H), 3.31-3.25 (m, 3H), 2.97-2.90 (m, 1H), 2.31-2.23 (m, 1H), 1.64-1.48 {m, [H); MS
(EST) m/z: 452 [M+H").

Exampic 128 N-(5-(1.4-diazepan-1-v]i-1-(oxetan-3-ylmethvli- 1 H-pyrazoi-d-v1i-5-
amino-2-(2,6-difluorophenyljthiazole-4-carboxamide 128

Removal of the Boc group from tert-butyl 4-(4-(5-amino-2-(2,6-diflucrophenylhithiazole-
4-carboxamido)-1-(oxetan-3-yimethyl)- 1 H-pyrazol-5-yl)-1,4-diazepane-1-carboxylate in 1:1
methylene chloride: TFA gave 128. "H NMR (400 MHz, DMSO) § 11.57 (s, 1H), 8.57 (s, 1H),
7.65 (s, 2H), 7.61 — 7.43 (m, 1H), 7.29 (t, J = 8.7 Hz, 2H), 5.21 - 5.03 (m, 1H), 4.58 - 4.36 (m,
2H), 4.26 — 4.04 (m, 2H), 3.59 (s, 2H), 3.46 — 3.36 (m, 2H), 298 (t,J = 6.1 Hz, 2H), 2.79(t,J =
5.7 Hz, 2H), 1.60 — 1.40 (m, 2H). MS(EST) mvz: 490.2 [M+H].

Example 129 N-(5-(1,4-diazepan-1-yi)-I-(oxetan-3-ylmethyl)- | H-pyrazol-4-yl)-5-
amino-2-(2-fluoro-5-methylphenylthiazole-4-carboxamide 129

Removal of the Boc¢ group from tert-butyl 4-(4-(5-amino-2-(2-fluoro-5-
methylphenyhithiazole-4-carboxamido)- I -(oxetan-3-ylmethyl)-1H-pyrazol-5-yl}-1,4-diazepane-
1-carboxylate in 1:1 methylene chloride: TFA gave 129. 'H NMR (400 MHz, DMSO) & 10.78 (s,
1HD), 8.49 (s, 1H), 8.41 (s, 2H), 7.90 (d, J=7.4 Hz, 1H), 7.55 (s, 2H), 7.26 {d, /= 9.0 Hz, 2H),
4.61 —-4.42 (m, 2H), 4.27 — 4.11 (m, 2H), 3.70 - 3.54 (m, 2H), 3.00 (¢, /= 5.4 Hz, 2H), 2.84 (t, J
= 5.5 Hz, 2H), 2.36 (s, 3H), 1.71 — 1.57 (m, 2H). MS(ESI) m/z: 486.2 [M+H"].

Example 130 N-(5-(1,4-diazepan-1-y)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-yl)-5-
amino-2-(2,5-difluorophenyl)thiazole-4-carboxamide 13¢
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Removal of the Boc group from tert-butyl 4-(4-(5-amino-2-(2,5-difluorophenyl)thiazole-
4-carboxamido)-1-{oxetan-3-ylmethyl)-1H-pyrazol-5-y1)-1,4-diazepane-1-carboxylate in 1:1
methylene chloride: TFA gave 138. "H NMR (400 MHz, DMSO) 8 10.43 (s, 1H), 8.42 (s, 1H),
8.36 (s, 2H), 8.06-7.94 (m, 1H), 7.60 (s, 2H), 7.51-7.37 (m, 1H),7.36~7.24 (m, 1H), 4.56 (dd, =
10.5, 8.2 Hz, 1H),4.47(dd, /=112, 81Hz, 1H), 4.25 (dd, /= 10.7, 5.5 Hz, 1H), 4.18 (dd, /=
11.2, 5.7 Hz, 1H), 3.60-3.36 (m, 7H), 2.94 (t, /= 5.5 Hz, 2H), 2.83-2.74 (m, 2H), 1.75 - 1.56
(m, 2H). MS(ESD) m/z: 486.2 [M+H'].

Example 131 (R}-5-amino-2-(2-fluoropheny)-N-(5-(4-hydroxy-4-methylazepan-1-yl)-
I-methyl-1H-pyrazol-4-yljthiazole-4-carboxamide 131

Chiral separation of the racemic mixture by SFC gave 131 as a single enantiomer. 'H
NMR (400 MHz, DMSO) 6 8.85 (s, 1H), 8.33 — 8.20 (m, 1H), 7.53 (s, 1H), 7.50 - 7.24 (m, 5H),
4.24 (s, 1H), 3.65 (5, 3H), 3.43 - 3.32 (m, 1H), 3.28 — 3.17 (m, 1H), 3.11 — 2.98 {(m, 111}, 2.96 -
283 (m, 1H), 2.05 - 1.88 (m, 1H), 1.84 — 1.64 (m, 48, 1.63 — 1.45 (m, 1¥D), 1.17 (s, 350,
MS(ESI) m/z: 4452 [M+H].
methyl-1H-pyrazol-4-ylithiazole-4-carboxamide 132

Chiral separation of the racemic mixture by SFC gave 132 as a single enantiomer. 'H
NMR (400 MHz, DMSO) 6 .85 (s, 1H), 8.33 - 8.22 (i, 1H), 7.53 (s, IH), 7.50 = 7.23 {m, 5H),
4.24 (s, 1H), 3.65 (s, 3H), 3.42 - 3.33 (m, 1H), 3.27 - 3.19 (m, 1H), 3.11 - 2.98 (m, 11, 2.96
280 (my, 1HY, 2.06 — 189 {m, 1H), 1.80 - 1.63 (m, 4H), 1.63 — 1.47 {m, [H), 1.17 (s, 3H).
MS(EST) m/z: 445.2 [M+H"].

Example 133 (R)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(5-(trifluoromethyl)-
1.4-diazepan-1-yl}- 1 H-pyrazol-4-ylthiazoie-4-carhoxamide 133

Chiral separation of the racemic mixture by SFC gave 133 as a single enantiomer. 'H
NMR (400 MHz, DMSO) & 11.98 (s, 1H), 7.90 (s, 1), 7.64 — 7.39 (m, 3H), 7.37 - 7.21 (m,
2H), 3.62 (s, 3H), 3.22 - 2.97 (m, 6H), 2.89 (dd, /= 14.6, 10.5 Hz, 1H), 2.79 ~ 2,60 (m, 1H),
2.25(dd, J=12.4, 10.6 Hz, 1H), 1.83 — 1.59 (m, 1H), 0.68 (d, J = 6.7 Hz, 3H). MS(ESI) m/z:
448 2 IM+H'T.

Example 134 (5)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(S-(trifluoromethy!)-
1,4-diazepan-1-yl)- 1 H-pyrazol-4-ylthiazole-4-carboxamide 134

Chiral separation of the racemic mixture by SFC gave 134 as a single enantiomer. 'H
NMR (400 MHz, DMSO) & 11.98 (s, 1H), 7.90 (s, 1H), 7.64 —7.39 (m, 3H), 7.37 - 7.21 {m,
2H), 3.62 (s, 3H), 3.22 - 2.97 (m, 6H), 2.89 (dd, /= 14.6, 10.5 Hz, 1H), 2.79 - 2.60 (m, 1H),
2.25(dd, J= 124, 10.6 Hz, 1H), 1.83 - 1.59 (m, 1H), 0.68 (d, .J = 6.7 Hz, 3H). MS(ESI) m/z:
448.2 [M+H'].
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Example 135 (S)-5-amino-N-{1-(2,2-difluorocthyl)-5-(4-hydroxyazepan-1-y1)-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyli)thiazole-4-carboxamide 135

Chiral separation of the racemic mixture by SFC gave 135 as a single enantiomer. 'H
NMR (400 MHz, DMSQ) & 8.69 (s, 1H), 7.69 (s, 1H), 7.59 - 7.43 (m, 3H), 7.27 (t, /= 8.7 Hz,
2H), 6.37 (tt, J= 553, 4.1 Hz, 1H), 441 (td, J=14.5,4.1 Hz, 2H), 3.79(d, J = 7.8 Hz, 1H), 3.24
—2.94 (m, 4H), 1.96 — 1.75 (m, 3H), 1.73 ~ 1.48 (m, 3H). MS(EST) m/z; 499.1 [M+H"],

Example 136 (R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)-1H-
pyrazol-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 136

Chira! separation of the racemic mixture by SFC gave 136 as a single enantiomer. 'H
NMR (400 MHz, DMSQO) & 8.69 (s, 1H), 7.69 (s, I1H), 7.58 — 7.42 (m, 3H), 7.27 (t,./ = 8.7 Hz,
2H), 6.37 (1, /=553, 4.0 Hz, 1H), 447 (d, /= 3.8 Hz, 1H), 4.40 (td, /= 14.5, 4.1 Hz, 2H), 3.87
-3.72 (m, 1H), 3.23 —2.94 (m, 4H), 1.92 — 1.76 (m, 3H), 1.73 - 1.46 (m, 3H). MS(ESI) m/z:
499.1 (M+H".

Example 137 (S)-5-amino-N-{1-(2,2-difluorocthyl)-3-(4-hydroxyazepan-1-yl)-1H-
pyrazol-4-y1)-2-(2-fluoro-5-methylphenylthiazole-4-carboxamide 137

Chiral separation of the racemic mixture by SFC gave 137 as a single enantiomer, 'H
NMR (400 MHz. DMSO) 6 8.91 (s, JHL 8.07 (d.J = 7.5 Hz. 1H). 7.63 (s. 1H). 7.41 (5. 2H\
7.23(d, J= 9.0 Hz, 2H), 638 (tt, /= 55.4, 4.1 Hz, 1H), 4.53 (s, 1H), 442 (td, J = 14.5, 4.1 Hz,
2H), 3.89 -3.76 (m, 1H), 3.27 - 2.98 (m, 4H), 2.36 (s, 3H), 1.95 ~ 1.79 (m, 3H), 1.79 — 1.48 (m,

H). MS(ESD m/z: 495.2 [M+H™L

Example 138 (R)-5-amino-N-(1-{2,2-difluorocthyl)-5-(4-hydroxyazepan-1-yD)-1H-
pyrazo-4-y1)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 138

Chiral separation of the racemic mixture by SFC gave 138 as a single enantiomer. 'H
NMR (400 MHz, DMSO) 6 8.91 (s, 1H), 8.07 (d, J= 7.5 Hz, 1H), 7.66 (s, 1H), 7.41 (s, 2H),
7.23(d, /= 9.0 Hz, 2H), 6.38 (1t, /=554, 4.1 Hz, 1H), 4.53 (4, /= 3.8 Hz, 1H), 442 (td, J =
14.5, 4.1 Hz, 2H), 3.93 — 3.74 (m, 1H), 3.27 - 3.00 (m, 4H), 2.37 (s, 3H), 1.97 - 1.78 {m, 3H),
1.78 — 1.49 (m, 3H). MS(ESI) m/z: 495.2 [M+H'],

Example 139 S-amino~-N-(5-({(4R,5R)-4-amino-5-flucroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 139

Step A: To a solution of benzyl 4-azido-5-hydroxyazepane--carboxylate (1.0 g,
3.45 mmof) in dry DCM (10 ml} was added deoxo-Fluor® (1.6 mL, 8.62 mmol, 50% in THF)
and the mixture was stirred at room temperature for 18 hr. Saturated aqueous NaHCO; solution
was added (20 mL) and the mixture was extracted with DCM (100 mL). The organic layer was
washed with saturated aqueous NaHCO; solution (20 ml.), separated, dried over MgSO, and

concentrated under reduced pressure. The residue was purified via silica gel column
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chromatography (20% EtOAc/isohexane) to give benzyl 4-azido-5-fluoroazepane-1-carboxylate
as a mixture of syn and anti isomers as a pale yeilow oil (0.76 g).

Step B: A solution of benzyl 4-azido-5-fluoroazepane-1-carboxylate (0.5 g, 1.71
mmol} in THF/water (10 mL/2 mL) was treated with triphenylphosphine (0.45 ¢, 1.71 mmol)
and the mixture was heated at 60 °C for 24 hr. The mixture was partitioned between EtOAc (100
ml) and water (20 mL) and washed with brine (20 mL). The organic layer was separated, dried
over MgSQy, and concentrated under reduced pressure to give a colourless oil. This oil was
triturated in EtyO, the resulting solid was filtered off, washed with Et,0 and the filtrate
concentrated under reduced pressure to give a colourless oil. The reaction was repeated on half
the scale and the combined batches were dissolved in dry DCM (20 mL) and treated with di-tert-
butyl dicarbonate (1.1 g, 5.11 mmol) and NEt; (1.1 mL, 7.67 mmol). The mixture was stirred at
room temperature for 18 hr. Water was added (10 mL) and the mixture was extracted with DCM
(100 mL). The organic layer was separated, dried over MgSO, and concentrated under reduced
pressure. Purification vig silica gel column chromatography (40% EtOAc/isohexanc) gave
benzyl 4-(tert-butoxycarbonylamino}-5-fluoroazepane- | -carboxylate as a mixture of syn and anti
isomers as a colourless o1l (0.35 g).

Step C: A solution of benzyl 4-(rerr-butoxycarbonylamino)-3-flucroazepanc-1-
carboxylate (0.35 g, L.50 mmot} m MeOH (75 mL) was passed through the H-Cube® (full H,
50 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under
recuced pressure to afford tert-butyl S-fluoroazepan-4-yicarbamate as a mixture of syn and anti
1somers as a colourless oil (317 mg).

Step D To a solution of fer-butyl 5-fluoroazepan-4-ylcarbamate (310 mg, 1.34
mmol) in EtOH (4 mL) was added DIPEA (1 mi 5.7 mmol) and 5-chloro-1-methyl-4-nitro-1H-
pyrazole (216 mg, 1.34 mmot). The reaction mixture was heated at 130 °C in a ricrowave for 8
hr. The solvent was removed under reduced pressure and the residue was purified via silica gel
column chromatography (30-40% EtOAc/isohexane) to give the two frans isomers, fert-butyl 5-
fluoro-1-(1-methyl-4-nitro- 17-pyrazol-5-yl)azepan-4-ylcarbamate and sert-butyl 5-fluoro-1-(1-
methyl-d-nitro-1H-pyrazol-5-ylazepan-4-ylcarbamate as a yellow glass (65 mg) contaminated
with some of the syn isomer.

Step E: A solution of tert-butyl 5-fluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-
yl)azepan-4-ylcarbamate and fert-butyl 5-fluoro--(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-
ylcarbamate (65 mg, 0.182 mmol) in MeOH (20 mL) was passed through the H-Cube® (full Hy,
50 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under

reduced pressure to give the free amine as a pale yellow glass (51 mg).
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Step F: To a solution of this amine (51 mg, 0.156 mmol) in DCM (10 mL) was
added 5-(fert-butoxycarbonylamino)-2-(2,6-difluorophenythiazole-4-carboxylic acid (56 mg,
0.156 mmol), PyBOP (203 mg, 0.39 mmol) and DIPEA (0.5 ml., 2.9 mmol) and the reaction
mixture was stirred at room temperature for 18 hr, Water (10 mL) was added and the mixture
was extracted with DCM (40 mL). The organic layer was separated, dried over MgSO, and
concentrated under reduced pressure. Purification of the residue via silica gel column
chromatography (60% EtQAc/isohexane) afforded the two trans isomers of tert-butyl 4-(5-(4-
Boc-amino-5-fluoroazepan-1-yl)-1-methyl- 1H-pyrazol-4-ylcarbamoy1)-2-(2,6-
difluorophenylthiazol-5-ylcarbamate as a pale lilac solid (36 mg) contaminated with a small
amount of the syn (cis) isomer.

Step G: A solution/suspension of the two trans isomers of tert-butyl 4-(5-(4-Boc-
amino-5-fluoroazepan-1-yh)-t-methyl- 1H-pyrazol-4-ylcarbamoy)-2-(2,6~difluorophenyl)thiazol-
5-ylearbamate (35 mg, 0.053 mmol) in McOH (2 mlL.) was treated with a solution of HCl in
dioxane (4 M, 0.653 mL, 2.63 mmol) and the mixture stirred at room temperature for {8 hr. The
solvent was removed under reduced pressure and the residue was purified by preparative HPLC
to afford 5-amino-N-(5-(4-amino-5-fluoroazepan-i-yl)-1-methyl-1 H-pyrazol-4-y1)-2-(2,6-
dittuorophenviithiazole-4-carboxamide as an oft-white sohid {3 ma. §.16% over cight steps).
The 4-amino and the 5-fluoro groups are trans., The '"H NMR (400 MHz, CDCl) ¢ 8.81 (s, 1H),
7.88 (s, 1H), 7.38-7.27 {m, 1H), 7.08-6.98 (m, 2H), 6.14 (s, 2H), 4.92-4.77 (m, 1H), 3.73 (s, 3H),
3.50-3.29 (m, 3H), 3.18-3.05 {m, 2H), 2.29-2.24 (m, 1H), 2.11-1.76 {m, 3H). Alky! NH; not
observed. LCMS (ES+) m/z 466 (M+1}

Chiral separation of 5-amino-N-(5-(4-amino-5-fluoroazepan-1-vl)-1-methyl-1H-pyrazol-
4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide by SFC gave 139 as a single enantiomer. ‘H
NMR. (400 MHz, DMSO) 8 8.82 (s, 1H), 7.59 — 7.42 (m, 4H), 7.26 (t,.J = 8.7 Hz, 2H), 4.55 -
4.31 (m, 1H), 3.63 (s, 3H), 3.23 - 3.03 (m, 5H), 2.20 — 2.02 (m, 1H), 2.02 — 1.88 (m, 1H), 1.88 ~
1.76 (m, 1H), 1.67 — 1.52 (m, 1H). MS(ESI) m/z: 466.1 [M+H"].
pyrazol-4-yh)-2-(2,6-difluorophenyijthiazole-4-carboxamide 146

The procedures of Example 139 were followed to give 5-amino-N-(5-(4-amino-5-
fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yi)-2-(2,6-difluorophenyljthiazole-4-carboxamide
where the 4-amino and the 5-fluoro groups are cis. Chiral separation of the racemic mixture by
SFC gave 140 as a single enantiomer. "H NMR (400 MHz, DMSO) & 8.82 (s, 1H), 7.59 - 7.42
(m, 4H), 7.26 (t, J= 8.7 Hz, 2H}, 4.55 — 4.31 (m, 1H), 3.63 (s, 3H), 3.23 ~ 3.03 {(m, 5H), 2.20 -
2.02 (m, 1H), 2.02 - 1.88 (m, 1H), 1.88 —1.76 (m, 1H), 1.67 — 1.52 (m, 1H). MS(ESI) m/z:
466.1 [M+H'],
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Example 141 (5)-5-Amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(2-methylpiperazin-1-
yh-1-methyl-1 H-pyrazol-4-yijthiazole-4-carboxamide 141

Following the procedure for Example 112, (5)-5-(2,4-dimethylpiperazin-1-yl)-1-methyl-
1H-pyrazol-4-amine and 5-(fert-butoxycarbonylamino)-2-(2,6-difluorophenyljthiazole-4-
carboxylic acid from Example 25 was reacted to give 141 as a pink solid (86 mg, 46% over two
steps). *H NMR (400 MHz, CDCl) 8 8.59 (s, 1H), 7.88 (s, 1H), 7.35-7.28 (m, 1H), 7.02 (t,./ =
8.7 Hz, 2H), 6.13 (s, 2H), 3.77 (s, 3H), 3.43-3.31 (m, 2H), 2.98 (d, J = 11.6 Hz, 1H), 2.83 (t,J =
11.4 Hz, 2H), 2.35 (s, 3H), 2.32-2.25 (m, 1H), 1.96 (t, /= 10.2 Hz, 1H), 0.90 (d, J= 6.3 Hz, 3H).
LCMS (ES+) m/z 448 (M+1).

Example 142 (R)-5-Amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(2-methylpiperazin-
1-yD)-1-methyl-1 H-pyrazol-4-yjthiazole-4-carboxamide 142

Following the procedure for Example 110, (R)-5-(2,4-dimethylpiperazm-1-yi)-1-methyl-
PH-pyrazol-4-amine and 5-{tert-butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-
carboxviic acid from Example 25 was reacted to give 142 as a white solid (54 mg. 29% over two
steps). '"H NMR (400 MHz, CDCL) 8 8.39 (s, 1H), 7.88 (s, 1H), 7.36-7.25 (m, 1H), 7.02 (1, J =
8.7 Hz, 2H), 6.12 (s, 2H), 3.77 (s, 3H), 3.43-3.30 (m, 2H), 2.98 (dt, /= 11.5, 2.8 Hz, 1H), 2.83 (t,

= 1A Hz 2HY 253 (50 3H) 242-220 (my THL 1.96 (6. 7= 10.2 Hz, 1HY 092 (d. J = 8.6 Hz

3H}. LCMS (ES+) myz 448 (M+1).

Example 143 5-Amino-N-(1-cyclopropyl-5-(6,6-ditluoro-1,4-diazepan-1-y)- 1.4~
pyrazol-4-yl3-2-(2,5-difluorophenylithiazole-4-carboxamide 143

Following the procedure for Example 105, fert-butyl 4-(4-(2-bromo-5-(tert-
butoxycarbonylamino)thiazole-4-carboxamido)-1-cyclopropyl- 1 H-pyrazol-5-yl}-6,6-ditluoro-
1,4-diazepane-1-carboxylate and 2,5-difluoro~phenylboronic acid was reacted to give 143 as a
beige foam (60 mg, 42% over two steps). "H NMR {400 MHz, CDClL) 6 8.92 (s, 1H}, 7.92-7.84
(m, 2H), 7.17-7.08 (m, 1H), 7.07-6.99 (m, 1H), 6.15 (s, 2H), 3.68 (t, /= 13.2 Hz, 2H), 3.52-3.32
(m, 5H), 3.11 (t, J=54Hz, 2H), 1.95 (s, 1H), 1.26-1.20 (m, 2H), 1.08-1.00 (m, 2H). LCMS
(ES+) m/z 496 (M+1).

Example 144 5-Amino-N-(1-cyclopropyl-5-(6,6-difluoro-1,4-diazepan~1-yl)-1 £/~
pyrazol-4-yi)-2-(2-fluore-5-methylphenylithiazole-4-carboxamide 144

Following the procedure for Example 105, fers-butyl 4-(4-(2-bromo-5-(rert-
butoxycarbonylamino jthiazole-4-carboxamido)-1-cyclopropyl-1 H-pyrazol-5-y1}-6,6-difluoro-
1,4-diazepanc-1-carboxylate and 2-fluoro-5-methyliphenylboronic acid was reacted to give 144
as a beige foam (75 mg, 53% over two steps). 'H NMR (400 MHz, CDDCls) 6 8.99 (s, 1H), 7.92
(dd, J=7.2,2.2 Hz, 1H), 7.84-7.79 (m, 1H), 7.16-7.11 (m, 1H), 7.10-7.00 (m, 1H), 6.09 (s, 2H),
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3.69 (t, /= 13.3 Hz, 2H), 3.51-3.35 (m, 5H), 3.09 (t, /= 5.5 Hz, 2H), 2.39 (s, 3H), 2.05-1.80 (in,
1H), 1.29-1.19 (m, 2H), 1.09-0.98 {m, 2H). LCMS (ES+) m/z 492 (M+1).

Example 145 5-Amino-N-(1-cyclopropyl-5-(6,6-difluoro-1,4-diazepan-1-yl)-1 H-
pyrazol-4-yl)-2-(2,6-difluorophenylythtazole-4-carboxamide 145

A mixture of tert-butyl 4-(4-(2-bromo-5-(fer-butoxycarbonylamino)thiazole-4-
carboxamido)-1-cyclopropyl-1 H-pyrazol-5-yl)-6,6-difluoro-1,4-diazepane- 1 -carboxylate (191
mg, 0.29 munol), potassium fluoride dihydrate (90 mg, 0.96 mmol) and 2,6-difluoro-
phenylboronic acid (137 mg, 0.87 mmol) in THF (3 mL) was degassed by gently bubbling
nitrogen through the mixture for 15 min. Tris(dibenzylidencacetone)dipalladivm/tri-fert-butyl
phosphonium tetrafluoroborate mixture (mole ratio: 1/1.2) (35 mg, 0.029 mmol) was then added
amd the mixture degassed was heated in a microwave at 100 °C for 2 hr. The solvent was
removed under reduced pressure. Water (5 mlL) was added and the mixture exiracted with EtOAc

(2 x 20 mL). The combined organic layers were dried over MgS0O4 and concentrated under

erd pressure. The residue was purified via silica gel column chromatography (0-60%
EtOAc/isohexane) to give fert-butyl 4-(4-(5-tert-butoxycarbonylamino-2-(2,6-
difluorophenyhthiazole-4-carboxamido)-1-cyclopropyl-1H-pyrazol-5-y1)-6,6-difluoro-1,4-
drazepane- | -carpoxviate ax an orange sehd (95 me. 0.13 mmoD which was dissolved in 2
sotution of HCl in 1,4-dioxane (4 M, 0.7 mL, 2.73 mmol) and MeOH (0.2 ml) and stirred at
76 °C for 48 hr. The solvent was removed under reduced pressure and the residue dissolved in
MeOGH/DICM and passed through an SCX cartridge washing with DCM and MeQH and eluting
with 1 N ammonia in MeOH. Purification by silica gel colurmn chromatography (0-10%
MeOH/DCM) gave 145 as a beige solid (35 mg, 25% over two steps). '"H NMR (400 MHz,
CDCl) 6 9.42 (s, 1H), 7.87 (s, 1H), 7.38-7.28 (m, 1H), 7.08-6.97 (m, 2H), 6.20 (s, 2H}, 3.71-
3.56 (m, 3H), 3.46-3.35 {m, 4H), 3.12-3.06 (m, 2H}, 1.25-1.19 (m, 2H), 1.06-0.97 (m, 2H). Alkyl
NH not observed. LCMS (ES+) m/z 496 (M+1),

Example 146 5-Amino-2-(2,6-diflucrophenyl)-N-(5-(4-hydroxy-4-methylazepan--yl)-
1-methyl-1H-pyrazol-4-yl)thiazole-4-carboxamide 146

To a solution of 4-methyl-1-(1-methyl-4-nitro-1 H-pyrazol-5-yl)azepan-4-01 (212 mg,
(.83 mmol) and ammonium formate (386 mg, 6.6 mmol) in MeOH (15 mL) under nitrogen was
added 10% palladium on carbon (88 mg, 0.83 mmol). The mixture was heated at 80 °C for 16 hr
before being cooled, filtered through Celite® and concentrated under reduced pressure. The
residue was partitioned between water (20 mL) and DCM (40 mL) and the organic layer was
separated, passed through a phase separation cartridge and concentrated under reduced pressure
to give 1-(4-amino-1-methyl-1H-pyrazol-5-yl)}-4-methylazepan-4-ol as a red oil which was used

without further purification, To a solution of DIPEA (0.06 mL, 0.33 mmol), PyBOP (151 mg,
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0.29 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyf)-thiazole-4-carboxylic acid
{89 mg, 0.25 mmol) in DCM (10 mL) (pre-stirred for 30 min) was added 1-(4-amino-1-methyi-

1 H-pyrazol-5-yD)-4-methylazepan-4-o01 (47 mg, 0.21 mmol) and the mixture was stirred at room
temperature for 16 hr. The mixture was diluted with DCM (30 mL) and water (20 mL), The
organic layer was passed through a phase separation cartridge and the solvent removed under
reduced pressure. Purification vig silica gel column chromatography (0-100% EtOAc/isohexane)
gave tert-butyl 2-(2,0-difluorophenyl)-4-(5-(4-hydroxy-4-methylazepan-1-yl)-I-methyl- 1 H-
pyrazol-4-ylcarbamoyl)thiazol-5-yicarbamate as an off-white solid (109 mg). This solid was
stirred with HCl in 1,4-dioxane (4 M, 5 mL, 20 mmol) in MeOH (5 mL) at room temperature for
16 h. The solvent was removed under reduced pressure, the residue re-dissolved in McOH and
passed through an SCX column, washing with DCM and MeOH and cluting with 3-10% 7N
ammonia in MeQH/DCM. Purification via silica gel column chromatography (0-5%
MeOH/DCM) gave 146 as an off-white solid (36 mg, 37% over 3 steps). '"H NMR (400 MHz, ds-
MeOD) 6 765 1u, 13 7522743 (m TH), 7.17-7.10 (m, 2H), 3.74 (s, 3H), 3.56-3.44 (m, 1H),
3.19-3.10 (m, 1H), 3.04-2.96 (m, tH), 2.14-2.02 (m, 1H), 1.94-1.80 (m, 4H), 1.74-1.64 (m, 1H),
1.23 (s, 3H) (1 proton coincident with solvent peak). LCMS (ES+) m/z 463 (M+1).

Exampde 137 Seammo-N-{ 30045 53R 3-aming-3-fluoroazepan- 1-yl)- I -methyl- 1 H-
pyrazol-4-yi)-2-¢ 2 6-diflusrophenylijhiazole-4-carboxamide 147

Step A To a solution of 5-(tert-butoxycarbonylamino)-2-(2,6-
difluorophenyiithiazole-4-carboxylic acid (784 mg, 2.2 mmol) in DCM (40 mL.) was added
PyBOP (1.46 g, 2.8 mmot) and the mixture stirred at room temperature for 30 min. A solution of
N-(1-(4-Amino-1-methyl-1H-pyrazol-5-yl)-5-fluoroazepan-4-yl)-2,2 2-trifluoroacetamide (647
mg, 2.0 mmol) and DIPEA (0.59 mL, 3.4 mmol) in DCM (40 mL) was then added and the
mixture was stirred at room temperature for 16 hr. The mixture was diluted with DCM (60 mL)
and washed with water {30 mL). The organic layer was separated, passed through a phase
separation cartridge and the solvent removed under reduced pressure. Purification viz silica gel
column chromatography (0-100% EtOAc/isohexane) gave fert-butyl 2-(2,6-diflucrophenyly-4-(5-
{(4-fluoro-5-(2,2,2-trifluoroacetamido)azepan-1-yl)- 1-methyl-1 H-pyrazol-4-ylcarbamoyljthiazol-
5-ylcarbamate as an off-white solid (1.32 g).

Step B: tert-Butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2-
trifluoroacetamido Yazepan-1-yl)-1~methyl-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate was
suspended in MeOH (20 ml.) in a pressure vesscl and to this was added a solution of HClin 1,4-
dioxane (4 M, 20 mL, 80.0 mmol). The vessel was sealed and the mixture heated at 60 °C for 16
hr. The solvent was removed under reduced pressure and the residue was purified vig silica gel

column chromatography (0-10% 7 N ammonia in MeOH/DCM) to yield 5-amino-N-(5-(4-
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amino-5-fluoroazepan-1-ylj-1-methyl-1 H-pyrazol-4-y1}-2-(2,6-difluorophenyi)jthiazole-4-
carboxamide as a pale brown solid (653 mg, 70% over two steps). The 4-amino and the 5-fluoro
groups are cis. 'H NMR (400 M Hz, CDCls) 8 8.63 (s, IH), 7.84 (s, 1H), 7.37-7.29 (m, 1H),
7.03 (t, /= 8.7 Hz, 2H), 6.13 (s, 2H), 4.48 (dtd, J= 47.9, 8.6, 3.6 Hz, 1H), 3.72 (s, 3H), 3.37-
3.15 (m, 5H), 2.23-1.92 (m, 3H), 1.75-1.67 (m, 1H). Alkyl NH; not observed. LCMS (ES+) m/z
466 (M+1). Chiral separation of the racemic mixture by SFC gave 147 as a single enantiomer.
"H NMR (400 MHz, DMSO) 3 9.04 (s, 1H), 7.59 (s, 1H), 7.56 — 7.43 (m, 3H), 7.26 (dd, J = 14.5,
59 Hz, 2H), 4.82 (dd, /= 47.0, 7.4 Hz, 1H), 3.63 (s, 3H), 3.29 - 3.15 (m, 4H), 3.08 = 2.91 (m,
2H), 2.24 ~ 2.06 (m, 1H), 1.91 - 1.76 (m, 2H), 1.74 — 1.59 (m, 1H). MS(ESI) m/z: 466.1
[M+H"1.

Example 148 (S)-S-amine-N-(1{2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)-1H-
pyrazol-4-y)-2-(2,5-difluorophenviythiazole-4-carboxamide 148

Chiral separation of the racemic mixture by SFC gave 148 as a single enantiomer. 'H
NMR (400 MHz, DMSOy a9 10 (o TH), 813 (ddd, /= 9.3, 5.7, 3.3 Hz, 1H), 7.55 (s, IH), 7.51 -
7.36 (m, 3H), 7.27 (tt, J= 7.4, 3.6 Hz, 1H), 6.38 (tt, J = 55.4, 4.1 Hz, 1H), 4.50 (d, /= 3.8 Hz,
1H), 442 (td, J= 14.5, 4.1 Hz, 2ZH}. 3.87 — 3.71 (m, 1H), 3.25 - 2.97 (m, 4H), 1.92 - 1.76 (m,
IEDL L7 - DT o 3HG MESES e 49901 [MEH L

Example 149 (Kj-3-amuno-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-i-yl)- 1 H-
pyrazol-4-y)-2-(2,5-difluorophenyhithiazole~-4-carboxamide 149

Chiral scparation of the racemic mixture by SFC gave 149 as a single enantiomer. '[1
NMR (400 MHz, DMS0) 6 9.10 (s, 1H), 8.15 (ddd, J = 9.3, 5.7, 3.3 Hz, 1H), 7.55 (s, 1H), 7.51 -
7.36 {m, 3H), 7.27 (tt, /= 7.4, 3.6 Hz, 1H), 6.38(tt, /=554, 4.1 Hz, 1H), 4.50 (d, J=3.8 Hz,
1H), 4.42 (id, J = 14.5, 4.1 Hz, 2H), 3.87 - 3.71 (m, 1H), 3.25 - 2.97 (m, 4H), 1.92 — 1.76 (m,
3H), 1.73 — 1.47 (m, 3H). MS(ESI) m/z: 499.1 [M+H"].

Example 150 5-amino-N-(5-((4R,5S)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6~difluorophenylithiazole-4-carboxamide 159

The procedures of Example 147 were followed to give 5-amino-N-(5-(4-amino-5-
fluoroazepan-1-yl)-1-methyi-1H-pyrazol-4-y)-2-(2,6~difluorophenyl)thiazole-4-carboxamide
where the 4-amino and the 5-fluoro groups are cts. Chiral separation of the racemic mixture by
SFC gave 150 as a single enantiomer, 'H NMR (400 MHz, DMSO) & 9.05 (s, 1H), 7.59 (s, 1H),
7.57 =747 (m, 3H), 7.27 (t, J = 8.7 Hz, 2H), 4.82 (dd, /= 47.0, 7.2 Hz, 1H), 3.63 (s, 3H), 3.30
3.15 (m, 4H), 3.08 —2.94 (m, 2H), 2.26 — 2.09 (m, 1H), 1.93 = 1.74 (m, 2H), 1.74 - 1.60 (m,
1H). MS(ESD m/z: 466.1 [M+H 1.

Example 151 S5-amino-2-(2,6-difluorophenyl}-N-(5-(6-fluoro-1,4-diazepan-1-yl}-1-
methyl-1H-pyrazoi-4-ylithiazole-4-carboxamide 151
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Compound 15F was prepared according to the procedures described in Example 102,
using 6-fluoro-1,4-diazepane. "H NMR (400 Mz, DMSO) & 8.74 (s, 1H), 8.17 (s, IH), 7.59 —
7.46 (m, 3H), 7.43 (s, 1H), 7.27 (t, /=87 Hz, 2H), 4.47 — 437 (m, 1H), 430 (dd, J=5.2,2.3
Hz, 1H), 3.64 (s, 3H), 3.08 — 2.73 (m, 8H). MS(ESI) m/z: 452.1 [M+H'].

Example 152 (R)-3-amino-N-(5-(4-aminoazepan-1-yl)-1-(2,2-difluoroethyl)- 1 H-
pyrazol-4-y)-2-(2,6-difluorophenylithiazole-4-carboxamide 152

Compound 152 was prepared according to the procedures described herein.
pyrazol-4-y1)-2-(2,6-difluorophenyljthiazole-4-carboxamide 153

Following the procedure for Example 101, Intermediate 20, rerr-butyl 6-fluoro-1-(1-

methyl-4-nitro-1 H-pyrazol-5-ylyazepan-4-yicarbamate and 5-(fers-butoxycarbonylamino)-2-(2,6-

chromatography (0-10% MeOH/DCM, 1% 7 N ammonia in MeOH), a white solid (273 mg, 19%
over three steps). Compound 183 was obiazmed 2« 1 wingle enantiomer from SFC chiral
separation of the racernic mixture. 'H NMR (400 MHz, DMS0) & 8.77 (s, 1H), 7.61 — 7.41 (m,
4H), 7.27(dd, /= 14.5, 5.8 Hz, 2H), 4.84 — 4.56 (m, 1H), 3.67 (d, /= 7.4 Hz, 3H), 3.44 - 3.34
(m. 2HL 320~ 286 {m, 3HDL 220 - 207 fm TR Y X7 idet = 343, 211 7.4 He 3HDL 170~
1.53 (m, 1H). MS(ESD) mvz: 466.1 [M+H |.

Example 154 5-amino-N-(5-(5-amino-3-fiuoroazepan-1-yl)-1~methyl-1H-pyrazob-4-yl)-
2-(2,6-diflucrophenyhthiazole-4-carboxantide 154

Following the procedure for Example 101, Intermediate 20, fert-butyl 6-fluoro-1-(1-
methyl-4-nitro- 1 H-pyrazol-5-yhazepan-4-ylcarbamate and 5-(zerr-butoxycarbonylamino)-2-(2,6-
difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave, after silica gel column
chromatography (0-10% MeOH/DCM, 1% 7 N ammonia in MeOH), a white solid (273 mg, 19%
over three steps). Compound 154 was obtained as a single enantiomer from SFC chiral
separation of the racemic mixture. 'H NMR (400 MHz, DMSO) § 8.77 (s, 1H), 7.61 — 7.41 (m,
A, 7.27 (dd, J = 14.5, 5.8 Hz, 2H), 484 - 456 (m, 1H), 3.67 (d,J= 7.4 Hz, 3H), 3.44 - 3.34
{(m, 2H), 3.21 - 2.86 (m, 3H), 2.22 - 2.07 (m, 1H), 1.87 (ddt, J=34.3, 21.1, 7.4 Hz, 3H), 1.70 -
1.53 (m, 1H). MS(EST) m/z: 466.1 [M+H'].

Example 155 5-amino-N-(5-((3R,48}-4-amino-3-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 155

Following the procedures of Example 101 or 112, compound 155 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixture, 'H NMR (400 MHz,
DMS0) 8 8.77 (s, 1H), 7.60 ~ 7.44 (m, 4H), 7.26 (dd, J = 14.4, 5.8 Hz, 2H), 4.34 ~4.10 (m, 1H),
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3.66 (s, 3H), 3.54 - 3.33 (m, 2H), 3.17 —2.93 {m, 3H), 1.96 — 1.50 (m, 5H). MS(ESI) m/z: 466.1
[M-+H'T.

Example 156 3-amino-N-(5-((3S,4R)-4-amino-3-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 156

Following the procedures of Example 101 or 112, compound 156 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixture. 'H NMR (400 MHz,
DMSO) ¢ 8.77 (s, 1H), 7.60 — 7.44 (m, 4H), 7.26 (dd, .J = 14.4, 5.8 Hz, 2H), 4.34 —4.10 (m, 1H),
3.66 (s, 3H), 3.54 —3.33 (m, 2H), 3.17 - 2.93 (m, 3H), 1.96 — 1.50 (m, SH). MS(ESI) m/z: 4606.1
[M+H'].

Example 157 S-amino-N-(5-((3R,4R}-4-amino-3-fluoreazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxarmids #57

Following the procedures of Example 101 or 112, compound 157 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixture. 'H NMR (400 MHz,
DMSQ) 8 8.77 (s, TH). 7.61 = 7.41 (m, 4H). 7.26{dd. /= 144 2 % Hz, 2H)L 4.33 - 4.09 {m, TH),
3.66 (s, 3H), 3.51 - 3.32 (m, 2H), 3.06 (m, 3H), 1.87 — 1.49 (m, 4H). MS(ESI) m/z: 466.2
IM+H"].

Example 158 S-amino-N-(3-({35.48kd-aminn- S-Thsoroareman- bovhe Tomethvi- T H-
pyrazoi-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 158

Following the procedures of Example 101 or 112, compound 158 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixiure. 'H NMR (400 MHz,
DMSQO) 8 8.77 (s, 1H), 7.61 - 7.41 (m, 4H), 7.26 (dd, /= 14.4, 5.8 Hz, 2H), 4.33 ~ 4.09 (m, 1H),
3.66 (s, 3H), 3.51 ~3.32 (m, 2H), 3.06 (m, 3H), 1.87 — 1.49 {m, 4H). MS(ESI) m/z: 466.2
[M+HT.

Example 159 5-Amino-N-(5-((3R,5R)-3-amino-5-fluoropiperidin-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(2,6-difluorophenyljthiazole-4-carboxamide 159

A mixture of tert-butyl (3R,3R)-1-(4- (5-(tert-butoxycarbonylamino}-2-(2,6-
difluorophenyl)- thiazole-4-carboxamido)- 1 -methyl-1H-pyrazol-5-yl)-5-fluoropiperidin-3-
ylearbamate (150 mg, .23 mmoi ) in HCI/MeOH (10 mL) was stirred at ambient temperature for
20 hours and concentrated under reduced pressure to afford a residue. The residue was diluted
with MeOH (10 mL}, neutralized with 28% ammonia solution, and concentrated to give a crude
product. The crude product was purified by preparative HPLC to give 159 as pale solid (77 mg,
74%). "H NMR (500 MHz, CD;0D) & (ppm): 7.74 (s, 1H), 7.48-7.42 (m, 1H), 7.14-7.11 (m, 2H),
5.36-5.24 (m, 1H), 4.00-3.94 (m, 1H), 3.83-3.72 (m, 4H), 3.42-3.37 (m, 11), 2.74-2.62 (m, 2H),
2.50-5.42 (m, 1H), 2.02-1.88 (m, 1H); MS (ESI) m/z: 452 [M+H'].
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Example 160 5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yD)-1-(oxetan-3-ylmethyl)-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyliithiazole-4-carboxamide 160

Following Example 162, compound 166 was prepared. 'H NMR (400 MHz, DMS0) &
10.13 (s, 1H), 9.14 (s, 1H), 8.51 (s, 1H), 7.60 - 7.45 (m, 1H), 7.27 {t, J= 8.4 Hz, 21), 5.17 (s,
1H), 4.55 (t, /= 8.2 Hz, 2H), 4.33 - 4.10 (m, 2H), 3.77 (t, J= 12.8 Hz, 2H), 3.69 — 3.51 (m, 2H),
3.47 - 3.36 (m, 2H), 3.19 {t, J= 14.3 Hz, 2H}, 3.03 - 2.81 (m, 3H). MS(ESI) n/z: 526.2
[M+HT.

Example 161 (R)-5-amino-N-(5-(4-armnoazepan-{-yi)-1-(2,2-difluoroethyl)-1H-
pyrazol-4-y1)-2-(2,5-difluorophenylithiazole-4-carboxarnide 161

Following Example 101, 5-chloro-1-(2,2-difluoroethyl)-4-nitro-pyrazole and (R)-benzyl
azepan-4-ylcarbamate were reacted to give 161. 'H NMR {400 MHz, DMS0} 3 2.12 (s, 1H),
8.18-8.06 (m, 1H), 7.57 (s, 1H), 7.52-7.35 (m, 3H), 7.34-7.18 (i, 1H), £.39 {11, /=553, 4.2 He,
1H), 442 (td, J= 14.5, 4.2 Hz, 2H), 3.21 -3.03 (m, 4H), 3.03-2.91 (m, 1H), 1.91-1.71 {m, 3H),
1.64-1.36 {m, 3H). MS(ESI) m/z: 498.2 [M+H ].

Example 162 S-amino-2-(2,6-difluorophenyl)-N-(5-(4-hydroxyazepan-1-yl)-1-(oxetan-
3-ylmethyl)-1H-pyrazol-4-yl)thiazole-4-carboxamide 162

Step AL oxctan-3-vimethyl methanesulfonate

Fon,

Oxetan-3-ylmethano! (1.85 g, 21.0 mmol) was dissolved in methvlene chioride and
cooled to 0 °C. Tricthylamine (5.31 g, 52.2 mmol) was added followed by slow addition of
methanesulfonyl chloride (2.89 g, 25.2 mmol). The mixture was allowed to warm to ambient
temperature for 2 h and quenched with sat. sodium bicarbonate (14 mL). The aqueous solution
was extracted with methyiene chloride 3x. The combined organic layers were dried over sodium
sulfate, filtered and concentrated to give crude oxetan-3-ylmethyl methanesulfonate (quant.).

Step B. 4-nitro~-1-{oxctan-3-ylmethylpyrazole
ed f\é/\CO

NN
O

A mixture of 4-nitropyrazole (1000 mg, 8.80 mmol), oxetan-3-ylmethyl
methanesulfonate (1.90 g, 11.0mmol), cesium carbonate (8.70 g, 27.0 mmol) and acetonitrile (13
mL) was heated at 100 °C for 3 h. The mixture was cooled to room temperature, saturated
ammontum chloride was added. The mixture was extracted with methylene chloride 3x.

Combined organics were dried (Na,S04) and the solvent removed under reduced pressure. The
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crude product was purified by flash chromatography eluting with 0 to 70% ethyl acetate in
heptane to give 4-nitro-1-(oxetan-3-ylmethylypyrazole (1.60g, 99%),
Step C. 5-chloro-4-nitro- 1-(oxetan-3-ylmethyl)- 1 H-pyrazole

To a solution of 4-nitro-1-(oxctan-3-yimethylpyrazole (3200 mg, 17.47 mmol) in THF
(80 mL) was added LHMDS (1M solution in THF, 22.7 nL, 22.7 mmol) dropwise at -78 C over
a period of 15min, The resulting mixture was stirred at -78 'C for 30min. Hexachlorocthanc {3.38
g, 22.7 mmoL) in THF (20 mL) was added at -78 'C dropwise. The resulting mixture was stirred
at -78 "C for another 40min. The reaction mixture was quenched with aqueous ammonium
chloride and extracted with Ethyl acetate (X3). Combined organic layers were dried over Ma-80;
and concentrated under reduced pressure. The crude material was purified by column
chromatography with 0 to 75% ethyl acetate in heptane as cluent to give 5-chloro-4-nitro-1-
{oxctan-3-ylmcthyh-THepyrazele (3.60 ¢, 95%).

Step B Following Example 101, startmy from S-chloro-Snino- L4oncian 3
ylmethyl)-1H-pyrazole and azepan-4-ol, using TFA in place of 4N HCl in dioxanc in the last
step deprotection, 162 was obtained. 'H NMR (400 MHz, DMSO) 6 9.25 (s, H), 8.27 (s, THL
7.65-7.48 (m, 3H), 7.26 (dd, /= 14.3, 5.8 Hx, 2H), 5.18 (1, /= 5.2 Hz, 1H), 4.65 -4.52 (m, 2H},
4.41 (dd, J=11.0,8.2 Hz, 1H), 4.27 (dd, /= 10.5, 5.8 hZ, 1H), 4.10 (dd, J=11.1, 6.1 Hz, 1H),
3.80-3.66 {m, 1H), 3.63-3.43 (m, 5H), 3.43-3.32 (m, 1H), 1.95-1.78 (m, 2H), 1.77-1.52 {m, 4H).
MS(ESI) m/z: 505.1 [M+H].

Example 163 5-amino-2-(2-fluoro-5-methylpheny)-N-(5-(4-hydroxyazepan-1-yl)-1-
{oxetan-3-ylmethyl)- 1 H-pyrazol-4-yljthiazole-4-carboxamide 163

Following the procedures of Example 162, 163 was obtained. "H NMR (400 MHz,
DMSO) 8 8.85 (s, 1H), 8.05(d, J= 7.6 Hz, 1H), 7.56 (s, [H), 7.40 (s, 2H), 7.23 (d, /=9.1 Hz,
2H), 4.72-4.61 {m, 2H), 4.53 (d, /= 3.8 Hz, 1H), 4.46 (t, /= 6.2 Hz, 2H), 4.25(d, /= 74 Hz,
2H), 3.90-3.76 {m, 1H), 3.49-3.36 (m, 1H), 3.28-2.97 (m, 4H), 2.37 (s, 3H), 1.99-1.81 (m, 3H),
1.78-1.53 (m, 31D, MS(ESI) m/z: 501.1 [M+H'].

Example 164 (R)-5-amino-N-(5-(4-aminoazepan-1-yl)-1-(oxetan-3-ylmethyl)-1H-
pyrazol-4-vi)-2-(2,6-difluorophenylithiazole-4-carboxamide 164

Following the procedures of Example 162, 164 was obtained. 'H NMR (400 MHz,
DMSO) 8 9.09 (s, 1H), 8.31 (s, 1H), 8.29 (s, IH), 7.66-7.45 (m, 2H), 7.27 (td, J=8.4, 5.9 Hz,



10

i5

20

25

30

WO 2013/045461 - 286 - PCY/EP2012/068899

2H), 5.17 (s, IH), 4.59 (dd, ./ = 18.0, 7.8 Hz, 1H), 4.48-4.35 (m, 1H), 4.32-4.18 (m, 1H), 4.16-
4.02 (m, 1H), 3.67-3.38 (m, 6H), 2.97-2.84 (m, 1H), 1.91-1.30 (m, 6H). MS(ESI) m/z: 504.1
M+H .

Example 165 5-amino-2-(2,6-difluorophenyl)-N-(5-(6-fluoro-1,4-diazepan-1-yl)-1-
(oxetan-3-ylmethyl)- IH-pyrazol-4-yhithiazole-4-carboxamide

Following the procedures of Example 162, 165 was obtained. MS(EST) m/z: 508.2
IM+H].
pyrazol-4-y)-2-(2,6-difluorophenylithiazole-4-carboxamide 166

Following the procedures of Exarmple 101 and 112, compound 166 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixture. "T1 NMR (400 MHz,
DMSO) 6 8.83 (s, 1H), 7.59 — 7.43 (m, 4H), 7.28 (t, /= 8.6 Hz, 2H), 3.75 — 3.54 (m, 4H), 3.25 ~
3.01 (m, 4H), 2.29 - 2.09 (m, 2H), 1.90 — 1.77 (m, 1H), 1.77 — 1.62 (m, 1H). MS(ESI) m/z:
484.1 [M+H'L.

Example 167 (R)-5-ammo-N-(5-(5-amino-3,3-difluoroazepan-1-yh)-1-methyl-1H-
pyrazol-4~y1)-2-(2,6-diftuorophenylithiazole-4-carboxamide 167

Following the procedurcs of Examplce 101 and 112, compound 167 was obtamned as a
single enantiomer from SFC chiral separation of the racemic mixture. ‘H NMR (400 Mz,
DMSO) 6 8.84 (s, 1H), 7.59 — 7.44 (m, 4H), 7.28 (. J = 8.7 Hz, 2H), 3.73 - 3.57 (m, 4H), 3.26 -
2.96 {m, 4H), 2.30 - 2.09 (m, 210, 1.91 - 1.79 {m, 1H), 1.79 — 1.60 (m, 1H). MS{EST) m/z:
4841 [M+H].

Example 168 (R)-5-Amino-2-(2,6-diflucrophenyl)-N-(1-methyl-5-(3-
(trifluoromethyl)piperazin-1-yl)-1H-pyrazol-4-ylithiazole-4-carboxamide 168

Example 169 (S)-5~amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(3-
(trifluoromethyl)piperazin-1-y1)-1H-pyrazol-4-yl)thiazole-4-carboxamide 169

Step A, (£)-1-(1-Methyl-4-nitro-1H-pyrazoi-5-yD)-3-(trifluoromethylipiperazine

\ [
N N\)\(F

N F

N*i* O- F

i

O

A mixture of (X)-2-(trifluoromethylpiperazine (1 g, 6.2 mmol), 5-chloro-1-methyl-4-

nitro-1H- pyrazole (2.1 g, 13 mmol), DIPEA (2.4 g, 18.6 mmol) in EtOH (10 mL) was heated in
a microwave oven at 140 °C for 5 hours. The reaction mixture was concentrated under reduced

pressure to give a residue. The residue was purified by silica gel chromatography using
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DCM/MeOH (10:1) as eluting solvents to afford (+)-1-(1-methyl-4-nitro-1H-pyrazol-5-y1)-3-
(trifluoromethyl)piperazine as a yellow oil (1.8 g, 99%). MS (ESI) m/z: 280 [M+H],

Step B, (£)-1-Methyl-5-(3-(trifluoromethyDpiperazin-1 -yD-1H-pyrazol-4-amine

e
N N\)*F:
N\ ’ L E

NH,

To a solution of (+£)-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)-3-(trifluoromethyt)piperazine
(420 mg, 1.5 mmol} in MeOH (20 mL) and H,0O (5 mL) was added zinc (590 mg, 4 mmol) and
NH4Cl1 (805mg, 10 mmol). The reaction mixture was stirred at ambicnt temperature for 2 hours
and filtered through Celite. The filtrate was concentrated under reduced pressure to give a
residue. The residue was purified by silica gel chromatography using PE/EtOAc (10/1~1/10) as
cluting solvents to afford (£)-1-methyl-5-(3-(trifluoromethyDpiperazin-1-yi)-1H-pyrazol-4-
aminc (340 mg, 90%) as red solid. 'H NMR (500 MHz, DMSO-ds) & (ppm): 6.84 (s, 1H), 3.38-
3.52 (m, 5H), 3.13-3.17 (m, 2H), 2.94-3.00 (m, 2H), 2.50-2.78 (s, 3H), 1.98 (m, 1H); MS (ESI)
m/z; 250 (M+17),

Step . tert-butyl (£3-2-(2,6-difluorophenyly-4-{ I -methyl-3-(3-

(tnifluoromethytjpiperazin-1- yij- 1 H-pyrazoi-4-ylcarbamoyljthiazol-5-ylcarbamate
FF
F4<
(3‘“~NH
N
i
X NH

To a solution of (+)-1-methyl-5-(3-(trifluoromethyl)piperazin-1-y1)-1H-pyrazol-4-amine
(300 mg, 2.05 mmol), 5-(tert-butoxycarbonylamino}-2-(2,6-difluorophenyl)thiazole-4-carboxylic
acid from Example 25 (516 mg, 1.73 mmol), HATU (0.54 g, 1.73 mmol) in DMF (15 mL) was
added TEA (1.1 mL). The reaction mixture was stirred at 25 °C for 20 hours, poured into water
(100 mL), and extracted with EtOAc (50 ml. x 2). The combined organic layers was washed
with water (50 mL x 2) and brine (30 mL x 2), dried over Na,SQy, filiered, and concentrated
under reduced pressure to give a residue. The residue was purified by silica gel chromatography

using DCM/MeOH (1:1) as eluting solvents to afford tert-butyl (+)-2-(2,6-difluorophenyly-4-(1-
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methyl-5-(3-(trifluoromethyl)piperazin-1-yi)-1H-pyrazol-4-ylcarbamoyljthiazol-3-ylcarbamate
(380 mg, 52%) as white solid. MS (ESI) m/z: 588 (M+1").

Step D. Chiral separation by using preparative HPLC of tert-butyl (+)-2-(2,6-
difluorophenyl)-4-(I-methyl-3-(3-(triflucromethyl)piperazin-1-yl)-  H-pyrazol-4-
ylcarbamoylithiazol-5-yicarbamate (380 mg) afforded tert-Butyl (S)- 2-(2,6-difluorophenyl)-4-
(1-methyl-5-(3-(trifluoromethyl)piperazin-1-yl}- 1 H-pyrazol-4-ylcarbamo yl)thiazo!-5-
ylearbamate (123 mg) and tert-Butyl (R)-2~(2,6-difluorophenyl)-4-(1- methyl-5-(3-
(trifluoromethylypiperazin-1-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate (120 mg).

Step E. A mixture of tert-Butyl (S)-2-(2,6-difluorophenyl}-4-(1-methyl-5-(3-
(trifluoromethyl)piperazin-1-yl)-1H-pyrazol-4-ylcarbamoyithiazo -5-ylcarbamate (80 mg, 0.126
mmot } in TFA (ImL) and DCM (4 mL) was stirred at ambient temperature for 3 hours. The pH
of the mixture was adjusted to about 8~9 by addition of ammonia and concentrated under
reduced pressure to give a residue. The residue was purified by preparative HPLC to afford 168
formic acid salt (40 mg, 73%) as a white solid. "H NMR (500 MHz, DMSO-ds) & (ppm}): .85 (s,
1H), 7.50-7.56 (m, 3H), 7.37 (s, 1H), 7.25-7.28 {m, 2H), 3.65 (s, 3H), 3.46-3.48 (m, 1H), 3.02-
3.14 (m, 3H), 2.92-2.97 (m, 2H), 2.78 (m, 1H), 1.23 (s, 1H); MS (EST) n/z = 488.1 (M+17).

Step F. A maxture of tert-Burvl (R:-2-(2. 6-difluorophenvil-4-( 1 -methvi-3-(3-
(trifluoromethyl)piperazin-1-yl)-1H-pyrazol-4-ylcarbamoylithiazol-5-yicarbamate (80 mg, 0.126
mmol } in TFA (ImL) and DCM (4 mL) was stirred at ambient temperature for 3 hours. The pH
of the mixture was adjusted to about 8~9 by addition of ammonia and concentrated under
reduced pressure to give a residue. The residue was purified by preparative HPLC to afford 169
formic acid salt (40 mg, 73%) as white solid. "H NMR (500 MHz, DMSO-ds) & (ppm): 8.84 (s,
1H), 7.50-7.55(m, 3H), 7.37 (s, 1H), 7.25-7.28 (m, 2H), 3.47 (s, 3H), 3.36-3.48 (m, 1H), 3.07-
3.16 {m, 3H), 2.94-2.96 (m, 2H), 2.78-2.80 (m, 1H), 1.24 (s, 1H); MS (EST) m/z = 488.1 (M+1").

Example 170 (5)-5-amino-N-(1-(2,2-difluoroethyl)-3-(3-hydroxyazepan-1-yl)-1H-
pyrazol-4-yh)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 170

Following the procedures of Example 101 or 112, compound 178 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixture. 'H NMR (400 MHz,
DMSO) 6 8.84 (s, 1H), 7.71 (s, 1H), 7.56 = 7.52 (m, 1H), 7.51 (s, 2H), 7.27 (m, 2H), 6.39 (tt, J =
554,41 Hz, 18),4.63 (d,J= 3.9 Hz, 1H), 4.60-4.50 (m, 1H), 4.42 - 4.31 {m, 1H), 3.70 (d, J=
3.8 Hz, 1H), 3.18 (ddd, /= 17.8,12.9, 4.7 Hz, 2H), 3.11 - 3.02 (m, 2H), 1.91 — 1.82 (m, 1H),
1.77 (dd, J=17.4, 10.6 Hz, 1H), 1.67 (m, 2H), 1.60 — 1.47 (m, 2H). ESIMS m/z = 499.1 (M+1).

Example 171 (R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydroxyazepan- {-y1)-1H-
pyrazol-d4-vh)-2-(2 6-difluorophenyljthiazole-4-carboxamide 171
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Following the procedures of Example 101 or 112, compound 171 was obtained as a
single enantiomer from SFC chiral separation of the racemic mixture. "H NMR (400 MHz,
DMSO} 6 8.84 (s, 1H), 7.72 (s, [H), 7.56 — 7.52 (m, 1H), 7.51 (s, 2H), 7.27 {m, 2H), 6.39 (it, J =
55.4,4.1 Hz, 1H), 4.63 (d, /= 3.9 Hz, 1H), 4.52 (m, 1H), 4.43 ~ 4.32 (m, 1H), 3.75-3.66 (m, 1H),
318 (ddd, /= 17.8,12.9, 4.7 Hz, 2H), 3.11 - 3.02 (m, 2H), 1.91 - 1.82 (m, 1H), 1.77 (dd, J =
17.4, 10.6 Hz, 1H), 1.67 (m, 2H), 1.45 (m, 2H). ESIMS m/z = 499.1 (M+1).

Example 172 5-Amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-(2,2-difluoroethyl)-1 H-
pyrazol-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 172

Following the procedure for Example 149 and starting from fert-butyl 4-(4-nitro-1-(2,2-
difluoroethyl)- 1 H-pyrazol-5-yl)-6,6-difluoro-1,4-diazepane-1-carboxylate (64 mg, 0.16 mmol),
compound 172 was obtained as a pale orange solid {13 mg, 16% over three steps). 'H NMR (400
MHz, dg-DMSO) & 9.45 (s, 1H), 7.72 (s, 1H), 7.60-7.47 (m, 3H), 7.29 (t, /= 8.7 Hz, 2H), 6.53-
6.21 (m, 1H), 4.45 (td, /= 14.5, 40 Hz, 2H), 3.56 (t, /= 13.6 Hz, 2H), 3.31-3.14 (m, 3H), 2.89
{(s. 3H). Alkyl NH not observed. LCMS (ES+) m/z 520 (M+1).

Example 173 5-Amino-N-(5-(6-hydroxy-1,4-diazepan-1-y1)-1-(2,2-difluorocthyl}-1 H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 173

Following the procedure for Example 149, starting from rer-butvl d-{4-nitro-1-(2.2-
difluoroethyl)-I H-pyrazol-5-yl)-6-hydroxy-1,4-diazepane- 1 -carboxylate {18 mg, 0.46 mmol)
gave 173 as a colorless solid (78 mg, 34% over three steps). 'H NMR (400 MHz, ds-DMSO) 8
11.42 (s, 1H), 8.01 (s, 1H), 7.60 (s, 2H), 7.59-7.48 (m, IH), 7.30 (1, J= 8.7 Hz, 2H), 6.37 (i, J =
55.4,4.2 Uz, 1), 4.72 (s, 1H), 4.55-4.30 (m, 2H), 3.65-3.50 (m, 1H), 3.10-2.93 (m, 4H), 2.73-
2.63 (m, 2H), 2.45 (dd, /= 12.7, 8.8 Hz, 1H). Alkyl NH and OH not observed. LCMS (ES+) m/z
500 (M+1).

Example 174  ($)-5-Amino-2-(2,6-difluorophenyl)-N-(5-(2-methylpiperazin-1-yi)-1-
methyl-1H-pyrazol-4-yl)thiazole-4-carboxamide 174

A solution of PyBOP (328 mg, 0.63 mmol) and 5-(fert-butoxycarbonylamino )-2-(2,6-
difluorophenyljthiazole-4-carboxylic acid from Example 25 (176 mg, 6.50 mmol} in DCM (5
mL} was stirred at room temperature for 30 min. A solution of Intermediate 33 (S)-fert-butyl 4-
{(4-amino-1-(4-methoxybenzyl)-1H-pyrazol-5-y)-3-methylpiperazine-1-carboxylate (181 mg,
0.45 mmol) and DIPEA (0.13 mL, 0.72 mmol) in DCM (5 mL) was added and the mixture
stirred at room temperature for 65 hr. The mixture was diluted with DCM (40 mL) and washed
with water (15 mL). The organic layer was scparated, passed through a phase separation
cartridge and concentrated under reduced pressurc. Purification vi silica gel column
chromatography (0-100% EtOAc/isohexane) gave (S)-fert-butyt 4-(4-(5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-carboxamido)- 1-(4-methoxybenzyl)-
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1H-pyrazol-5-yl)-3-methylpiperazine- 1 -carboxylate as a yellow solid (150 mg). This solid was
re-dissolved in DCM (10 mL) and TFA (2 mL) was added before being heated at 65 °C for 2.5
hr. The mixture was concentrated under reduced pressure before being re-dissolved in 7 N
ammonia in MeOH (20 mL) and heated in a scaled pressure vessel behind a blast shield at 55 °C
for 16 hr. The mixture was concentrated under reduced pressure, re-dissolved in MeOH and
passed through an SCX column, washing with DCM and MeOH and eluting with 3-10% 7 N
ammonia in MeOH/DCM to give 174 as an off-white solid (60 mg, 32% over two steps). 'H
NMR (400 MHz, d4,-MeOD) 8 8.03 (s, 1H), 7.51-7.41 (m, 1H), 7.16 (t, /= 8.9 Hz, 2H), 3.20-
3.14 (m, TH), 3.08-2.98 (m, 5H), 2.64 (dd, J=12.7, 9.4 Hz, 1H), 0.93 (d, J = 6.2 Hz, 3H).
LCMS (ES+) m/z 420 (M+1),
methyl-1H-pyrazotd-yhithiazole-4-carboxamide 175

Following the procedure for Example 174, fert-butyl 4-(4-ammo-1-(4-methoxybenzyl)-
| H-pyrazol-5-vlipiperazine-1-carboxylate and 5-(rert-butoxycarbonyl-amino)}-2-(2,6-
difluorophenylithiazole-4-carboxylic acid gave 175 as a white solid (29 mg, 5% over two
steps). 'H NMR (400 MHz, ds-MeOD) & 8.03 (s, 1H), 7.50-7.44 (m, 1H), 7.16 (t, J = 8.9 Hz, 2H),
3202314 {m. THYL 3.09-2.99 (m. 5HY. 2.64 (dd. 7= 12.6.9.3 Hz. 1HY. 0.93 {d. J= 6.2 Hz. 3H).
LCMS (ES+) m/z 420 (M+1),

Example 176 (5)-3-Amino-2-(2,6-difluorophenyl)-N-(5-(2-cthyl-4-methylpiperazin-1-
yD)-1-methyl-1H-pyrazol-4-ylithiazole-4-carboxamide 176

Following the procedure for Example 110 starting from (5)-5-(2-ethyl-4-
methylpiperazin-1-yl)-1-methyl-1 H-pyrazol-4-amine and 5-(tert-butoxycarbonylamino}-2-(2,6-
difluorophenyhithiazole-4-carboxylic acid from Example 25 gave 176 as a lilac solid (53 mg,
31%). '"H NMR (400 MHz, CDClL;) 6 8.58 (s, 1H), 7.88 (s, 1H), 7.37-7.27 (m, 1H), 7.01 (t, /=
8.8 Hz, 2H), 6.16 (s, 2H), 3.76 (s, 3H), 3.32 (t, /= 11.3 Hz, 1H), 3.22 (t, /= 9.3 Hz, 1H), 2.96 (t,
J=129Hz, 2H),2.79 (d,/ = 1 1.0 Hz, [H), 2.42-2.22 (m, 4H), 1.96 (t, /= 10.2 Hz, 1H), 1.41-
1.33 (m, 1H), 1.29-1.15 (m, 1H), 0.80 (t, /= 7.5 Hz, 3H). LCMS (ES+) m/z 462 (M+1).

Example 176 (R)-5-Amino-2-(2,6-difluorophenyl)-N-(5-(2-cthyl-4-methylpiperazin-1-
y1)-1-methyl-1 H-pyrazol-4-ylthiazole-4-carboxamide 176

Following the procedure for Example 110, (R)-5-(2-ethyl-4-methylpiperazin-1-yli)-1-
methyl-1H-pyrazol-4-amine and 5-(fert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-
carboxylic acid from Example 25 gave 176 as a white solid (47 mg, 28% over two steps). 'H
NMR (400 MHz, CDCl) 6 8.58 (s, 1H), 7.87 (s, 1H), 7.37-7.25 (m, 1H), 7.01 (t, /= 8.8 Hz, 2H),
6.17 (s, 2H), 3.76 (s, 3H), 3.33 (¢, /= 11.3 Hz, 1H), 3.22 (t, /= 9.2 He, 1H), 2.97 (t,./J = 12.7 He,
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2H), 2.79 (d, J = 11.0 Hz, 1H), 2.41-2.22 (m, 4H), 1.96 (t, /= 10.2 Hz, 1H), 1.41-1.33 {m, 1H),
1.28-1.13 (m, 1H), 0.80 (t, /= 7.5 Hz, 3H). LCMS (ES+) mv/z 462 (M+1).

Example 178 5-Amino-2-(2-fluoro-5-methylphenyl)-N-(5-(4-hydroxy-4-methylazepan-
1-yl)-1-methyl-1H-pyrazol-4-yDthiazole-4-carboxamide 178

Following the procedure for Example 105, starting from rert-butyl 2-bromo-4-(5-(4-
hydroxy-d-methylazepan-1-yl)-1-methyl-1 H-pyrazol-4-ylcarbamoylithiazo-5-ylcarbamate gave
178 as an off-white solid (60 mg, 25% over two steps) 'H NMR (400 MHz, ds-MeOD) 3 8.06 (d,
J=73 Hz, 1H), 7.59 (s, 1H), 7.24-7.19 (m, 1H), 7.11 (dd, /= 114, 8.4 Hz, 1H), 3.75 (s, 3H),
3.51-3.48 (m, 1H), 3.26-3.17 (mm, 1H), 3.09-3.01 (m, 1H}, 2.41 (s, 3H), 2.16-2.04 (m, 1H), 1.96-
1.83 (m, 4H), 1.78-1.68 (m, 1H), 1.26 (s, 3H) (1 proton coincident with solvent peak). LCMS
(ES+) m/z 459 (M+1).

Example 179 5-Amino-N-(5-(6-fluoro-1,4-diazepan-1-y1)-1-(2,2-difluoroethyi)-1/7-
pyrazol-4-yl)-2-(2,6-diflucrophenyljthiazole-4-carboxamide 179

Following the procedure for Example 149, starting from rerr-butyl 4-(4-amino-1-(2,2-
difluoroethyl)-1 H-pyrazol-5-y1)-6-fluoro-1,4-diazepane-1-carboxylate (366 mg, 0.93 mmol)
gave 179 as a pale yellow solid (40 mg, 10% over three steps). 'H NMR (400 MHz, d¢-DMSO) &
16,26 (s, THY 788 (s, THD. 7.66-7.52 (m, 3H), 7.34 (1. J = 8.9 Hz, ZH). 6,42 (1. J = 55.3 Hz, 1H)
4.71 (d, J =478 Hz, 1H), 3.61-3.41 (m, 2H), 3.42-3.04 (m, 4H), 3.05 (t, /= 16.5 Hz, 1H), 2.83-
2.57 (m, 3H). Alkyl NH not observed. LCMS (ES+) m/z 502 (M+1).

Example 180 (R)-3-amino-N-(5-(4-aminoazepan-1-yi)-1-(2,2-difluoroethyl)-1H-
pyrazol-4-y1)-6-(2-fluorophenyi)picolinamide 180

Following the procedures of Examples 101 or 112, (R)-3-amino-6-bromo-N-(1-(2,2-
difluoroethyl)-5-(4-(2,2,2-trifluoroacetamido)azepan-1-yl)-1H-pyrazol-4-yl)picolinamide was
prepared. In a microwave reaction tube, (R)-3-amino-6-bromo-N-(1-(2,2-difluoroethyl)-5-(4~
(2,2, 2-trifluorocacetamido)azepan-1-yl)-1H-pyrazol-4-yl)picolinamide (284 mg, 0.51 mmol), (2-
fluorophenyl)boronic acid (215 mg, 1.54 mmol), and Pd{(dppf).Cl, (37 mg, 0.051 mmol) were
dissolved in acetonitrile (4 mL). 1.0M potassium acetate (0.77 ml., 0.77 mmol) and 1.0 M
sodium carbonate (0.77 mL, 0.77 mmol) were added. The mixture was irradiated under
microwave at 120 °C for 30 min. It was cooled and filtered through Celite and washed with
methanol. The filtrate was concentrated and purified by flash chromatography eluting with 0 to
10% methanol in methylene chioride to give (R)-3-amino-N-(1-(2,2-difluoroethyl)-5-(4-(2,2,2-
triffuoroacetamido)azepan- 1 -yh)-1H-pyrazol-4-yl)-6-(2-fluorophenylpicolinamide (98 mg,
33%).

(R)-3-amino-N-(1-(2,2-difluoroethy!)-5-(4-(2,2,2-trifluoroacetamido azepan-1-yl)- 1 H-
pyrazol-4-yl)-6-(2-fluorophenyl)picolinamide (98 mg, 0.17 mmol} was stirred with potassium
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carbonate (144 mg, 1.03 mmol) in methanol (5 mL) at 50 °C overnight. The mixture was filtered
and the filtrate was purified on reversed phase HPLC to give 180. '"H NMR (400 MHz, DMSO) &
9.81 (s, 1H), 8.00 (td, J = 8.3, 1.8 Hz, [H), 7.86 (s, I1H), 7.74 (dd, J = 8.7, 2.2 Hz, 1H), 7.43 (dt,
J=772,38 Hz, 1H), 7.38 - 7.20 (m, 4H), 7.08 (s, 2H), 6.38 (tt, /= 55.3, 4.1 Hz, 1H), 4.43 (td, .J
=14.5,4.1 Hz, 2H), 3.55 (s, 1H), 3.21 - 3.07 (m, 4H), 2.92 (dd, /= 19.4, 10.4 Hz, 1H), 1. 89 -
1.69 (m, 3H), 1.69 — 1.37 (m, 3H). MS(ESI) m/z: 474.2 [M+H'].

Example 181 (S)-5-amino-2-(2,6-difluorophenyi)-N-(5-(3-hydroxyazepan-1-yl)-1-
methyl-1H-~pyrazol-4-ylthiazole-4-carboxamide 181

Following the procedures described herein, compound 181 was prepared. 'H NMR (400
Midz, DMSQO) § 8.78 (s, 1H), 7.59 (s, 1H), 7.51 (d, /= 12.3 Hz, 3H), 7.27 {t, /= 8.7 Hz, 2H),
4.55(d, /= 4.1 Hz, 1H), 3.68 (m, 1H), 3.66 (s, 3H), 3.20 - 3.10 (m, 2H}, 3.05 (dd, /= 13.6, 7.4

z, 2H),, 2.07-1.55 (m, 6H). ESIMS m/z = 449.1 (M+1).

Example 182 (R)-5-amino-2-(2,6-diflucrophenyl)-N-(5-(3-hydroxyazepan-1-yl)-1-
mcthyvi-1H-pyrazel-4-yithiazole-4-carboxamide 182

Following the procedures described herem, éompﬁund 182 was prepared. 'H NMR (400
MHz. DMSQ) 3 8.78 (s, 1H), 7.59 (s, 1H), 7.49 (m, 3H), 7.28 (d, /= 8.8 Hz, 2H), 4.55 (d, /=
40 Hz THD 368 (o, THD 3066450 3H 3.23 - 311 (m. 2H). 3.05 (dd. /= 13.6, 7.4 Hz. 2H). 1.95
— £.%2(m, fH), 181~ 1.61 (m, 3H), 1.61 ~ 1.47 (m, 2H). ESIMS myz = 449.1 (M+1).

Example 183 5-Amino-N-(5-(3.3-difluoro-5-(methylamino)azepan-1-yl)-1-methyi-1H-
pytazol-4-y1)-2-(2,6-difluorophenylthiazole-4-carboxamide 183

Foliowing the procedure for Example 101, starting from terr-butyl 6,6-difluoro-1-(1-
methyl-4-nitro-1 H-pyrazol-5-ylyazepan-4-yl(methyl)carbamate gave, after silica gel column
chromatography (0-10% MeOH/DCM, 1% 7 N ammonia in MeQH), 183 as a white solid {122
mg, 48% over three steps). *H NMR (400 MHz, ds-DMSO) 6 8.85 (5, 1H), 7.59-7.49 (m, 4H),
7.33-7.23 (m, 211), 3.80-3.57 {m, 4H), 3.48-3.24 (m, 2H), 3.14-3.03 (i, 1H), 2.90-2.80 (m, 1H),
2.50-2.04 (m, 58), 1.95(d, J = 13.9 Hz, 1H), 1.77-1.65 (m, 1H). Alkyl NH not observed. LCMS
(ES+)y m/z 498 (M+1).

Example 184 5-Amino-N-(5-((3R,58)-3~amino-5-fluoropiperidin-1-yl)-1-methyl- 1H-
pyrazol-4-vh)-2-(2,6-difluorophenyljthiazole-4-carboxamide 184

A mixture of tert-butyl (3R,58)-1-(4-(5-(tert-butoxycarbonylamino)-2-(2,6-
difluorophenyl)thiazole-4-carboxamido)-~1-methyl-1H-pyrazol-5-yl)-5-fluoropiperidin-3-
ylcarbamate (200 mg, 0.31 mmol) imn HCYMeOH (10 ml.) was stirred at ambient temperature for
20 hours and concentrated under reduced pressure to give a residue. The residue was diluted with
MeOH (10 mL), neutralized with 28% ammonia solution, and concentrated to give a crude

product. The crude product was purified by preparative HPLC to afford 184 as pale solid (138
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mg, 99%). "H NMR (500 MHz, CD;0D) d (ppm): 7.60 (s, 1H), 7.50-7.45 (m, 1H), 7.14-7.11 (m,
2H), 5.36-5.23 (m, 1H), 3.84-3.74 (m, 4H), 3.63-3.49 (m, 2H), 2.72-2.62 (m, 2H), 2.54-5.41 (m,
1H), 2.16-2.05 (m, 1H); MS (ESI) m/z; 452 [M+H'],

Example 185 (R)-5-amino-N-(5-(4-aminoazepan-1-yl)-1-(2,2,2-trifluorocthyl)-1H-
pyrazol-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 185

Following the procedure for Example 107, starting from (R)-terz-butyl 2-(2,6-
difluorophenyl}-4-(5-(4-(2,2,2-trifluoroacetamido)azepan-1-y1)-1-(2,2, 2-trifluorocthyl)-1 H-
pyrazol-4-ylcarbamoyljthiazol-5-ylcarbamate (148 mg, 0.21 mmol) gave 185 as an orange solid
(69 mg, 63% over two steps). '"H NMR (400 MHz, ds-DMS0) 8 9.0 (br s, 1H), 7.79 (s, 1H),
7.60-7.48 (m, 3H), 7.33-7.25 (m, 2H), 4.84 (g, /= 9.1 Hz, 2H), 3.15-3.10 (m, 4H), 3.04-2.97 (m,
1H), 1.88-1.73 {m, 3H), 1.65-1.45 (m, 3H). Alkyl NH; not observed. LCMS (ES+) vz 516
(M+1).

Example 186 N-(5-(1,4-Diazepan-1-yl)-1-(2,2,2-trifluoroethyl)-1 H-pyrazol-4-yl)-5-
amino-2-{ 2 &&flgorophenyithiazoic-4-carboxamide 186

Following the procedure for Example 145, starting from tert-butyl 4-(4-nitro-1-(2,2,2-
trifluorocthyl)- 1 H-pyrazol-5-yi)-1,4-diazepane-1-carboxylate (197 mg, 0.5 mmol) gave, after
ermratien i 30 WL i B0) 186 as vhe bis-bydrachioride salt and orange solid (48 mg, 19%,
over three steps). ‘H NMR (400 MHz, de-DMS0) 6 9.22 (br s, 2H), 8.91 (s, [H), 7.60 (s, 1H),
7.60-7.52 (m, 3H}3, 7.34-7.24 (m, 2H), 5.02 (q,J = 9.1 Hz, 2H), 3.43-3.12 (m, 8H), 2.02-1.95 (i,
ZH). LCMS (ES~) miz 502 (M+1). Alkyl NH not obscrved.

Example 187 5-Amino-N-(5-(4-amino-5-hydroxyazepan-1-yi)-1-methyl-1 H-pyrazol-4-
yh-2-(2,6-difluorophenyl)thiazole-4-carboxamide 187

Following the procedure for Example 107, starting from N-(1-(4-amino-1-methyl-1H-
pyrazol-5-yl)-5-hydroxyazepan-4-yi)-2,2, 2-trifluoroacetamide gave 187 as a beige solid (119 mg,
49% over two steps). "H NMR (460 MHz, ds-DMSO) 6 8.83 (s, 1H), 7.60-7.47 (m, 4H), 7.28 (1,
J= 8.8 Hz, 2H), 3.64 (s, 3H), 3.50-3.05 (m, 8H), 2.81 {t, /= 8.7 Hz, 1H), 2.00-1.84 {m, 2H),
1.78-1.67 {m, 1H), 1.65-1.56 (m, 1H), LCMS (ES+) m/z 464 (M+1).

Example 188 5-amino-N-(5-(3,3-difluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-yl)-2-
(2.6-difluorophenyl)thiazole-4-carboxamide 188

Following the procedures described herein, compound 188 was prepared. 'H NMR. (400
MHz, DMSQ) 8 8.74 (s, IH), 7.56 (s, 1H), 7.52 - 7.46 (m, 2H), 7.31 — 7.23 (m, 2H), 3.67 (s, 3H),
3.52(t,J=13.2 Hz, 2H), 3.16 (t, /= 6.0 Hz, 2H), 2.23 — 2.09 (m, 2H), 1.82 — 1.68 (m, 4F1).
ESIMS m/z = 469.1 (M+1)

Exampie 189 5-Amino-N-(5-((35,55)-3-amino-5-fluoropiperidin-1-yl)-1-methyi- 1H-
pyrazol-4-y1}-2-(2,6- difluorophenylthiazole-4-carboxamide 189
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A mixture of tert-butyl (35,55)-1-(4-(5-(tert-butoxycarbonylamino)-2-(2,6-
diffuorophenylithiazole-4-carboxamido)-1-methyl- 1H-pyrazol-5-yl)-5-fluoropiperidin-3-
ylearbamate {208 mg, 0.32 mmeol) in HCUMeOH (10 ml) was stirred at ambient temperature for
20 hours and concentrated reduced pressure to give a residue. The residue was diluted with
MeOH (10 mL), neutralized with 28% ammonia solution, and concentrated to give a crude
product. The crude product was purified by preparative HPLC to afford 189 (130 mg, 90%) as
solid. "H NMR (500 MHz, DMSO0) ¢ (ppm): 8.82 (s, 1H), 7.56-7.51 (m, 3H), 7.41 (s, 1H), 7.30-
7.26 (m, 2H), 4.80-4.65 (m, 1H), 3.64 (s, 3H), 3.06-2.98 (m, 2H), 2.89-2.84 (m, 1H), 2.70-2.66
(m, 1H), 2.23-2.18 (m, 1K), 1.72 (br s, 3H), 1.41-1.32 (m, 1H); MS (ESI) m/z: 452 [M+H].
1-yl)-1-methyl-1H-pyrazoi-4-yhithiazole-4-carboxamide 196

To a solution of Intermediate 44, rers-butyl 6-hydroxy-6-methyl-4-(1-methyl-4-nitro-1H-
pyrazol-5-yl)-1,4-diazepane- 1 -carboxylate (70 mg, 0.20 mmol) i MeOH (5 mL), was added
10% palladium on carbon ¢ 10 e and the mixture was stirred under an atmosphere of H; (60
psi) for 16 hr. The mixture was filtered through Celite® and the solvent was removed under
reduced pressure to afford rers-butyl 4-(4-amino-1-methyl-1 H-pyrazol-5-yD)-6-hydroxy-6-
methyi-1.d-dmzepans-f-carboxyiaie 2a an oil. To 2 solufion of this amine in DCM (5 mL)
DIPEA (0.1 mL, 9.6 mmol), PyBOP (U.16 g, 0.3 mmol) and 5-(fert-butoxycarbonylamino}-2-
(2,6-difluoropnenyl)-thiazoie-4-carboxylic acid (78 mg, 0.22 mmotl) were added and the mixture
was stirred at room temperature for 18 hr. The mixture was diluted with DCM (30 mL) and
washed with water (10 mL). The organic layer was separated, dried over MgSO: and the solvent
removed under reduced pressure. Purification via silica gel column chromatography (0-60%
EtOAc/isohexane) gave fert-butyl 4-(4-(5-(fert-butoxycarbonylamine }-2-(2,6-
difluorophenyhthiazole-4-carboxamido}-1-methyl- 1 H-pyrazol-3-yl)-6-hydroxy-6-methyl-1,4-
diazepane-1-carboxylate ag a solid (122 mg). To this solid (122 mg, 0.18 mmol) in McOH (1
mb), a solution of HC1 {4 M in 1,4-dioxane, 3.2 ml, 12.9 mmol) was added and the resulting
solution was stired at room temperature for 16 hr, The solvents were removed under reduced
pressure and the crude residue was dissolved in MeOH and loaded onto an SCX column. The
column was washed with MeOH and eluted with 7 N ammonia in MeOH. Purification by
preparative HPLC gave 190 as an off-white solid (40 mg, 44% over three steps). 'H NMR (400
MHz, ds-DMSO} 6 9.19 (s, 1H), 8.24 (s, 1H), 7.59-7.48 (m, 3H), 7.33-7.23 (m, 2H), 3.69 (s, 3H),
3.26-3.02 (m, 4H), 2.98-2.73 (m, 4H), 1.01 (s, 3H). Alkyl NH and OH not observed. LCMS
(ES+) m/z 464 (M+1).

Example 191 5-Amino-2-(2,6-difluorophenyl)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1-
y1)-1-methyi-1H-pyrazol-4-ylithiazole-4-carboxamide 191
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Following the procedure for Example 101, starting from tert-butyl 6-fluoro-6-methyl-4-
(1-methyl-4-nitro-1H-pyrazol-5-yl)-1,4-diazepane-[-carboxylate, after silica gel column
chromatography (0-10% MeOH/DCM, 1% 7 N ammonia in MeOH), gave 191 as a beige solid
(51 mg, 39% over three steps). *H NMR (400 MHz, ds-DMSQO) 6 9.37 (s, 1H), 7.62-7.48 (m, 4H),
7.34-7.24 (m, 2H), 3.68 (s, 3H), 3.16 (t, J = 6.4 Hz, 4H), 3.03-2.79 (m, 4H), 1.21 (d, /= 21.2 Hz,
3H). LCMS (ES+) m/z 466 (M+1).

Example 192 5-Amino-2-(2,6-difluorophenyi)-N-(5-(6-methoxy-6-methyl-1,4-diazepan-
F-yl)-1-methyl-1 H-pyrazol-4-ylithiazole-4-carboxamide 192

To a cooled (ice-water bath) solution of Intermediate 44, rert-butyl 6-hydroxy-6-methyl-
4-(1-methyl-4-nitro-1 H-pyrazol-3-yi)-1,4-diazepane-1-carboxylate {70 mg, 0.20 mmol) in DMF
{1 mL) under nitrogen, was added sodwum hvdride (60% in mineral oil, 9.5 mg, 0.24 mmol) and
the mixture stirred for 10 min. lodomethane (604 mL, 0.6 mmol) was added and the mixture
stirred at room temperature for 16 hr. Additional sodium hydride (60% m mineral oil, 9.5 mg,
0.24 mmol) was added and the mixture sorred for 38 min before the addition of more
iodomethane (0.04 mL, 0.6 mmol). After 5 hr, water (30 mL) was added and the mixture
extracted with EtOAc (2 x 5 mL). The combined organic layers were dried over Na;SOy4 and the
solvent removed under reduced prossurs w afford rerr-butyl &-methoxy-6-methy-4-( 1 -methyl-4-
nitro- 1 H-pyrazol-3-yl)-1,4-dtazepane-i-carboxylate as an oil. A solution of this o1l in McOH (4
mL) was passed through the H-Cube® (full H,, 60 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C
cartridge). The solvent was removed under reduced pressure to afford fert-butyl 4-{4-amino-1-
methyl-1H-pyrazol-5-yl)-6-methoxy-6-methyl-1,4-diazepane- 1 -carboxylate as an oil. To a
solution of this aming in DCM (10 mlL) was added DIPEA (0.1 mL, 9.6 mmol), PyBOP (160 mg,
0.30 mmol) and 5-(fert-butoxycarbonylamino)-2-(2,6-difluorophenylithiazole-4-carboxylic acid
from Example 25 (78 mg, 0.22 mmol} and the mixture was stirred at room temperature for 1¥ hr.
The mixture was diluted with DCM (30 mL) and washed with water (20 mL). The organic layer
was separated, dried over MgSO; and the solvent removed under reduced pressure. Purification
via silica gel column chromatography (75% EtOAc/isohexane) pave fert-butyl 4-(4-(5-{tert-
butoxycarbonylaming }-2-(2,6-difluorophenylithiazole-4-carboxamido)- 1 ~methyl-1 H-pyrazol-5-
yh-6-methoxy-6-methyl-1,4-diazepane-1-carboxylate as a beige solid (123 mg). This solid (120
mg, 0.30 mmol) was stirred with HCl in 1,4-dioxane (4 M, 2.3 ml, 9.1 mmol) in MeOH (1 mL)
at room temperature for 16 hr. The solvents were removed under reduced pressure and the crude
residue was re-dissolved in MeOH and loaded onto an SCX column. The column was washed
with MeOH and chited with 7 N ammonia in MeOH and the residue was purified via silica gel
column chromatography (0-10% MeOH/DCM, 1% 7 N ammonia in MeOH). Further purification

by preparative HPLC gave 192 as the monoformate salt as an off-white solid (19 mg, 20% over
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four steps). 'H NMR (400 MHz, de-DMSQ) 6 9.38 (s, 1H), 8.21 (s, 1H), 7.66 (s, 1H), 7.60-7.48
(m, 3H), 7.33-7.23 (m, 2H), 3.67 {t, J = 4.9 Hz, 3H), 3.29-2.69 (m, 11H), 0.97 (s, 3H). Alkyl NH
not observed. LCMS (ES+) my/z 477 (M+1}.

Example 193 5-Amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide 193

Following the procedure for Example 101, starting from fert-butyl 6,6-difluoro-4-(4-
nitro-1-((2-(trimethylsilyfiethoxyymethyl )1 H-pyrazol-5-yi)-1,4-diazepane- 1 -carboxylate gave,
after silica gel column chromatography (0-10% McOH/DCM, 1% 7 N ammonia in MeOH) and
preparative HPLC, 193 as an off-white solid (86 mg, 25% over three steps). 'H NMR (400 MHz,
ds-DMSO) 6 11.99 (s, 1H), 8.53 (s, 1H), 7.85 (s, 1H}, 7.59-7.47 {m, 3H), 7.32-7.24 (m, 2H), 3.70
(t, /= 13.9 Hz, 2H), 3.22-3.10 {m, 4H}, 2.96-2.91 {m, 2H}. 2.80-2.73 (s, 1H)}. LCMS (ES+) m/z
456 (M+1).

Example 194 5-Amino-2-(2,6-difluorophenyl}-N-(5-(6-methoxy-1,4-diazepan-1-yl)-1-
methyl-1H-pyrazol-4-ylithiazole-d-carboxamide 194

A solution of Intermediate 47, terr-butyl 6-methoxy-4-( 1-methyl-4-nitro-1 H-pyrazol-5-
v1)-1,4-diazepane-1-carboxylate (114 mg, 0.32 mmol) in MeOH (15 mL) was passed through the
H-Cube® (full Ho, 70 °C. flow rate: | mbmin, 30 me 199, P00 canndee). The sobvent was
removed under reduced pressure to afford terr-butyl 4-¢4-amino- i-methyi-1 H-pyrazol-3-yi)-6-
methoxy-1,4-diazepane-1-carboxylate as a pink solid (100 mg). To a solution of this solid in
DCM {5 mL) was added DIPEA (0.84 mL, 48 mmol}, PyBOF (219 myg, 0.42 mmel) and 5-(rerr-
butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxylic acid from Example 25 (118
mg, 0.33 mmol) and the mixture was stitred at room temperature for 65 hr. The mixture was
diluted with DCM (50 mL) and washed with water (10 mL}. The organic layer was separated,
passed through a phase separation cartridge and concentrated under reduced pressure.
Purification via silica gel column chromatography (0-5% MeOH/DCM) gave fers-butyl 4-(4-(5-
(tert-butoxycarbonylamino)-2-(2,6-difluorophenylithiazole-4-carboxamido)-1-methyl-1 H-
pyrazol-3-yl)-6~-methoxy-1,4-diazepane-1-carboxylate as a pink solid (160 mg). This solid (159
mg, 0.24 mmol) was dissolved in HCl in 1,4-dioxane (4 M, 3 mL, 12.0 mmol) and MeOH (3
ml.) and heated in a sealed pressure vessel behind a blast shield at 60 °C for 16 hr. The solvents
were removed under reduced pressure and the crude residue re~dissolved in MeOH and loaded
onto an SCX column. The column was washed with MeOH and eluted with 0-10% 7 N ammonia
in MeOH/DCM to give 194 as a pale brown solid (53 mg, 36% over three steps). 'H NMR (400
MHz, CDCL) 6 11.35 (s, 1H), 8.13 (s, 1H), 7.39-7.29 (m, 1H), 7.04 (¢, /= 8.6 Hz, 2H), 6.33 (s,
2H), 3.74 (s, 3H), 3.41-3.28 (m, 4H), 3.36-3.00 (m, 6H), 2.88-2.77 (m, 1H), 2.69 (dd, J=12.7,
7.6 Hz, 1H). Alkyl NH not observed. LCMS (ES+) m/z 464 (M+1),
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Example 195 5-Amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yl)
2-(2-fluorophenyl)thiazole-4-carboxamide 195

Following the procedures described herein, Intermediate 49, N-(1-(4-Amino-1-methyl-
1H-pyrazol-3-yD)-5-fluoroazepan-4-yl)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl-
amino)-2-(2-fluorophenyljthiazole-4-carboxylic acid gave 195 as a brown solid (368 mg, 69%
over two steps). 'H NMR (400 MHz, CDCh) 6 8.49 (s, 1H), 8.13 (td, J=7.7, 1.8 Hz, 1H), 7.79
(s, 1H), 7.39-7.31 (m, 1H), 7.33-7.17 (m, 1H), 7.17 (dd, /= 11.4, 8.3 Hz, 1H), 6.09 (s, 2H), 4.50
(dtd, J=48.0, 8.7, 3.8 Hz, 1H), 3.73 (s, 3H), 3.36-3.19 (m, 5H), 2.34-2.23 (m, 1H), 2.14-2.05 (m,
1H), 2.01-1.93 (m, 1H), 1.78-1.67 (m, 1H). Alkyl NH> not observed. LCMS (ES+) m/z 448
{(M+1).

Example 196 5-Amino-N-(5-(4-amino-5-fluorocazepan-1-yi- i -methyl-1 H-pyrazoi-4-yl)-
2-(2-fluoro-S-methylphenylithiazole-4-carboxamide 196

A solution of PYBOP (1.82 g, 3.5 mmel) and 2-bromo-5-(fert-butoxycarbonyl-
amino ythiazole-4-carboxylic acid (889 mg. 2.75 mmol} in DOM (30 ol v o stirred at room
temperature for 30 min. A solution of N-(I-(4-amino-1-methyl-1/-pyrazol-5-yl)-5-fluoroazepan-
4-y)-2,2,2-trifleoroacetamide (808 mg, 2.50 mmol) and DIPEA (0.74 mL., 4.25 mmol) in DCM
(40 mL} was added and the mixture stirred at roem temperature for 18 e, The mdure was
diluted with DCM (50 mL) and washed with water (10 mL). The organic laver was separated,
passcd through a phase separation cartridge and concentrated under reduced pressure.
Purification vig silica gel column chromatography {0-5% McOH/DCM) gave rerr-butyl 2-bromo-
4-(5~(4-fluoro-S-(tert-butoxycarbonylamino yazepan-1-yl)-1-methyl-1H-pyrazol-4-
ylcarbamoyl)thiazol-5-ylcarbamate as a pale brown solid (1.57 g). A mixture of this solid (786
mg, 1.25 mmol), Na,CO; (265 mg, 2.50 mmol) and 2-fluoro-5-methylbenzeneboronic acid (250
mg, 1.63 mmol) in DME (12 mL) and water (4 mL) was degassed by gently bubbling nitrogen
through the mixture for 30 min. [1,1-Bis(diphenylphosphino)ferrocene]dichloro-palladium(II)
{102 mg, 0.125 mmol) was then added and the mixture degassed for a further 10 min before
being heated in a microwave at 100 °C for 4 hr. Water (10 ml.) was added and the mixture
extracted with EtOAc (2 x 50 mL). The combined organic layers were passed through a phase
separation cartridge and concentrated under reduced pressure. Purification via silica gel column
chromatography (0-5% MeOH/DCM) gave tert-butyl 4~(5~(4—ﬂuor0~5~(rerr~
butoxycarbonylamino Jazepan-1-yl)-1-methyl-1 H-pyrazol-4-ylcarbamoyl)-2-(2-fluoro-5-
methylphenylithiazol-5-ylcarbamate as a brown solid (600 mg). This solid (591 mg, 0.9 mmol)
was dissolved in HCl 1 1,4-dioxane (4 M, 10 mL, 40.0 mmol) and MeOH (10 mL) and heated in
a sealed pressure vessel behind a blast shield at 60 °C for 16 hr. The solvents were removed

under reduced pressure and the residue re-dissolved in MeOH and loaded onto an SCX column.
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The column was washed with MeOH and eluted with 0-10% 7 N ammonia in MeOH/DCM to
give 196 as a pale brown solid (235 mg, 41% over three steps). 'H NMR (400 Mz, CDCl3) 8
8.44 (s, 11), 7.87 (dd, J=7.2,2.2 Hz, 1H), 7.74 (s, 1H), 7.18-7.12 (m, 1H), 7.05 (dd, J= 11.9,
8.4 Hz, 1H), 6.08 (s, 2H), 4.49 (dtd, J = 48.0, 8.5, 3.7 Hz, 1H), 3.74 (s, 3H), 3.38-3.19 (m, 5H),
2.40 (s, 3H), 2.31-2.20 (m, 1H), 2.15-2.09 (m, 1H), 2.01-1.94 {m, 1H), 1.74-1.68 (m, 1H). Atkyl
NH: not observed. LCMS (ES+) m/z 462 (M+1),

Example 197 (R)-3-amino-2~(2,6-difluorophenyl)-N-( 1-methyl-5-(4-(2,2,2-
trifluoroethylamino)azepan- 1-yl)-1H-pyrazol-4-yl)thiazole-4-carboxamide 197

(R)-tert-butyl 4-(5-(4-aminoazepan-1-yi)-1-methyl-1H-pyrazol-4-yicarbamoyl}-2-(2,6-
difluorophenyljthiazol-5-ylecarbamate (112 mg, 0.204 mmol) and 2,2, 2-trifluoroethyl
trifluoromethanesulfonate (95 mg, 0.409 mmol) were dissolved in methylene chloride / DMF
(1.5 mL /1.5 mL). N,N-diisopropylethylamine (132 mg, 1.02 mmol) was added and the mixture
was stirred at room temperature overnight. The reaction mixture was concentrated to remove

DMF, redissolved in ethyl acetate and washed with brine. The aqucous fayer was ey

i with

ethyl acetate 3x. Combined organic layers were concentrated and purified by flash

chromatography eluted with 0 to 100% ethy! acetate in heptane to give (R)-tert-butyl 2-(2.6-

ylearbamoyl)thiazol-5-yicarbamate (96 mg, 75%), which was deprotected by 4N HC 1 in dioxane
and purified on reversed phase HPLC to give 197. 'H NMR (400 MHz, DMSO) § 8.65 (s, 1H).
7.59 - 7.43 (m, 4H), 7.25 {t, J= 8.7 Hz, ZH), 3.64 (s, 3H), 3.24 - 3.01 {m, 6H), 2.81 (5. 1H), 2.14
(d, J= 6.1 Hz, 1H), 1.96 — .74 (m, 3H), 1.65 — 1.48 (m, 3H). MS(ES]) m/z: 530.2 [M+H'].

Example 198 3-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl-1H-pyrazol-4-
y1)-6-(2-fluorophenyl)picolinamide 198

Following the procedures of Example 180, compound 198 was prepared. 'H NMR (400
MHz, DMSO) 6 9.81 (s, 1H), 8.03 (dd, /= 11.2,4.9 Hz, 1H), 7.72 (dd, /= 8.7, 2.3 Hz, 1H), 7.64
(s, 1H}, 7.42 (ddd, /= 7.4, 6.1, 1.8 Hz, 1H), 7.36 — 7.24 (m, 3H), 7.07 (s, 2H), 3.70 (s, 3H), 3.59
(t, /=138 Hz, 2H), 3.17 (dt, /= 18.1, 9.7 Hz, 4H}, 2.89 (s, 2H), 2.78 (s, 1H). MS(ESI) m/z:
446.2 [M+H"].

Example 199 (R}-5-ammo-2-(2,6-difluorophenyl)-N-(5-(3-fluoroazepan-1-yl)-1-methyl-
1H-pyrazol-4-yl)thiazole-4-carboxamide 199

Following the procedures described herein, compound 199 was prepared. "H NMR (400
MHz, DMSO) 6 8.72 (s, 1H), 7.55 (s, 1H), 7.55 —~7.50 (m, 1H), 7.48 (s, 2H), 7.28 (d, J = 8.8 Hz,
2H), 4.85 —4.64 (m, 1H), 3.66 (s, 3H), 3.50 — 3.33 (m, 2H}, 3.18 — 3.05 (m, 2H), 1.96 (ddd, J =
234,92, 48 Hz, 2H), 1.74 (ddt, /= 20.0, 14.0, 7.3 Hz, 3H), 1.60 - 1.46 (m, 1H). ESIMS m/z =
451.1 (M+1)
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Example 200 (S})-5-amino-2-(2,6-difluoropheny!)-N-(5-(3-fluoroazepan-1-yi)-1-methyl-
1H-pyrazol-4-yhthiazole-4-carboxamide 200

Following the procedures described herein, compound 200 was prepared. 'H NMR (400
MHz, DMSQ) & 8.72 (s, 1H), 7.55 (s, 1H), 7.55 = 7.50 (m, [H), 7.48 (s, 2H), 7.30 ~ 7.23 (m, 2H),
4.91 —4.60 (m, 1), 3.66 (s, 3H), 3.50 - 3.33 (m, 2H), 3.17 - 3.08 (m, 2H), 2.01 — 1.89 (m, 2H),
1.89 - 1.72 (m, 2H), 1.67 (dd, /=152, 9.1 Hz, 1H), 1.60 — 1.47 (m, 1H), ESIMS m/z = 451.1
(M+1)

Example 201 5-amino-2-(2,6-diffuorophenyl)-N-(5-(3-hydroxy-3-methylazepan-1-y1)-1-
methyl-1H-pyrazol-4-yl)thiazole-4-carboxamide 201

Following the procedures described herein, compound 201 was prepared. 'H NMR (400
MHz, DMSO) § 8.85 (s, 1H), 7.60 (s, 1H), 7.56 - 7.50 (m, 1H), 7.48 (s, 2H), 7.26 (m, 2H}, 4.19
(s, 1H), 3.66 (s, 3H), 3.09 (t, /= 6.1 Hz, 2H), 3.03 (s, 2H), 1.85 ~ 1.57 (m, SH), 1.50 (dd, /=
14.0, 8.1 Hz, 1H), 1.05 (s, 3H). ESIMS mv/z = 463.2 (M+1)

Example 202 5-Amino-N-(5-(4-amino-5-fluoroazepan-1-yi}-1-methyl- 1 H-pyruzol-4-vis-
2-(2,5-difluorophenyl)thiazole-4-carboxamide 202

Following the procedures described herein, compound 202 was prepared as an off-white
sohid (212 mg. 36% over three steps), ‘H NMR (400 MHz, CDCli & 841 (s, iHY 754 (ddd, ./ =
9.1,3.8,3.2 Hz, 11, 7.78 (s, 1H), 7.13 (td, S = 9.7, 4.4 Hz, {H), 7.07-7.00 (m, 1H}), 6.13 (s, ZH),
4.50 (dtd, J=47.9, 8.7, 3.8 Hz, 1H), 3.74 (s, 3H), 3.37-3.21 (m, 5H), 2.32-2.21 (m, 1H), 2.15-
1.96 {m, 2H), 1.76-1.70 {m, 1H). Allcyl NH; not observed. LCMS (ES+) m/z 466 (M+1).

Example 203 5-Amino-N-(5-(4-amino-5-fluoroazepan-1-yi)-1-(2,2-diflucrocthyh)-1H-
pyrazol-4-yl)-2-(2,6-difluorophenyi)thiazole-4-carboxamide 203

A solution of PyBOP (692 mg, 1.33 mmel) and 5-(tert-butoxycarbonylamino)-2-(2,6-
difluorophenyljthiazole-4-carboxylic acid from Example 25 (372 mg, 1.05 mmol) in DCM (40
ml) was stirred at room temperature for 30 min. A solution of Intermediate 51, N-(1-(4-amino-
1-(2,2-diftuoroethyl)- 1 H-pyrazol-5-yl)-5-fluoroazepan-4-y1)-2.2, 2-trifluoroacetamide (354 mg,
0.95 mmol) and DIPEA (0.28 mL, 1.62 mmol} in DCM (40 mi.) was added and the mixture
stirred at room temperature for 16 hr. The mixture was diluted with DCM (50 mL) and washed
with water (20 mL). The organic layer was separated, passed through a phase separation
cartridge and concentrated under reduced pressure. Purification via silica gel column
chromatography (0-5% MeOH/DCM) gave fert-butyl 4-(1-(2,2-diflucroethyl)-5-(4-fluoro-5-
(2,2,2-trifluoroacetamido)azepan-1-y1)-1 H-pyrazol-4-ylcarbamoyi)-2-(2,6-
difluorophenyl)thiazol-5-ylcarbamate as an off-white solid (600 mg, 0.84 mmol) which was
dissolved in HCl in 1,4-dioxane (4 M, 10 mL, 40.0 mmol) and MeOH (10 mL) and heated in a

scaled pressure vessel behind a blast shield at 60 °C for 16 hr. The solvents were removed under
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reduced pressure and the residue re-dissolved in MeOH and loaded onto an SCX column. The
column was washed with MeOH and eluted with 0-10% 7 N amimonia in MeOQOH/DCM to give
203 as an off-white solid (197 mg, 40% over two steps). 'H NMR (400 MHz, CDCl) 6 8.75 (s,
[H), 8.00 (s, [H), 7.37-7.29 (m, 1H), 7.09-6.99 (m, 2H), 6.31-6.01 (m, 3H), 4.56-4.28 (m, 3H),
3.39-3.13 (m, 5H), 2.32-2.17 (m, 1H), 2.14-1.94 (m, 2H), 1.77-1.64 (m, 1H). Alkyl NH: not
observed. LCMS (ES+) m/z 516 (M+1).

Example 204 (R)-5-amino-N-(5-(4-(2,2-difluoroethylamino)azepan-1-yl)- 1 -methyl-1H-
pyrazol-4-y[)}-2-(2,6-difluorophenylithiazole-4-carboxamide 204

Following the procedures of Example 197, compound 204 was prepared. 'H NMR (400
MHz, DMSO) 8 8.66 (s, 1H), 7.61 — 7.40 (m, 4H), 7.25 (dd, J= 14.5, 5.8 Hz, 2H), 5.89 (it, J =
56.6,4.3 Hz, 1H), 3.64 (s, 3H), 3.22 - 3.01 (m, 4H), 2.91 - 2,73 (m, 3H), 1.97 - 1.75 (m, 3H),
1.64 — 1.46 (m, 3H). MS(EST) nv/z: 512.2 [M+H"].

Example 205 5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(5-methyl-1,4-diazepan-1-
yl)-1H-pyrazol-4-yhthiazole-4-carboxamide 205

Following the procedures described herein, racemic compound 205 was prepared. 'H
NMR (400 MHz, DMSQO) 6 12.03 (s, 1H), 7.91 (s, [H), 7.63 — 7.46 (m, 3H), 7.35 ~ 7.21 {m,
2HY, 3.60 (s, 3H), 3.22 - 299 (m, SH), 285 - 2.64 (m, SH), 152 - 135 (m, TH), 130 - 11 {my
1H}, 0.89 (d, /= 6.3 Hz, 3H). MS(ES]) nvz: 448.2 {M-+H'].

Example 206 (R)-5-amino-2-(2,6-difluoropheny!)-N-(5-(6-fluoro-6-methyl-1,4-
diazepan-1-yl)-1-methyl- 1 H-pyrazol-4-yhthiazole-4-carboxamide 266

Following the procedures described herein, compound 266 was prepared by chiral
separation from its racemic mixture on SEC. 'H NMR (400 MHz, DMSO) & 9.37 (s, 1H), 7.62 (s,
IH), 7.56 — 7.52 (i, 1H), 7.51 (s, 2H), 7.26 {(dd, /= 14.5, 5.8 Hz, 2H), 3.66 (s, 3H), 3.34 (s, 1H),
3.12(dd, /= 13.6, 3.1 Hz, 3H), 2.99 - 2.87 (i, 2H), 2.87 - 2.73 (m, 2H), 1.19 (d, ./ = 21.2 Hz,
4H). ESIMS m/z = 466.1 (M+1)

Example 207 (R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(6-hydroxy-6-methyl-1 ,4-
diazepan-1-yl)-i-methyl- tH-pyrazol-4-ylithiazole-4-carboxamide 287

Following the procedures described herem, compound 207 was prepared by chiral
separation from its racemic mixture on SFC. "H NMR (400 MHz, DMS0O) 8 9.20 (s, 1H), 7.60 (s,
1H), 7.54 (dd, J = 8.3, 6.3 Hz, 1), 7.49 (s, 2H), 7.27 (1, 2H), 4.30 (s, 1H), 3.67 (s, 3H), 3.08 (m,
5H), 2.89 (dt, J= 11.7, 5.7 Hz, 1H), 2.84 - 2.76 (m, 1H), 2.74 (s, 2H), 0.99 (s, 3H). ESIMS m/z
= 464.2 (M+1)

Example 208 (S)-5-amino-2-(2,6-difluorophenyl)-N-(5-{6-hydroxy-6-methyl-1,4-
diazepan-1-yl)-1-methyl-1H-pyrazol-4-ylithiazole-4-carboxamide 208
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Foliowing the procedures described herein, compound 208 was prepared by chiral
separation from its racemic mixture on SFC. "TH NMR (400 MHz, DMSO) § 9.20 (s, TH), 7.60 (s,
1H), 7.53 (m, 1H) 7.50 (s, 2H), 7.27 (m, 2H), 4.30 (s, TH), 3.67 (s, 3H), 3.16 — 3.00 (m, 5H),
2.89 (dt, J=11.8, 5.8 Hz, 1H), 2.83 - 2,77 (m, 1H), 2.74 (s, 2H), 0.99 (5, 3H). ESIMS m/z =
464.2 (M+1)

Example 209 (S)-5-amino-2-(2,6-difluorophenyl}-N-(5-{6-fluoro-6-methyl-1,4-
diazepan-1-yl)-1-methyl-1H-pyrazol-4-yiithiazole-4-carboxamide 209

Foliowing the procedures described herein, compound 209 was prepared by chiral
separation from its racemic mixture on SFC. "H NMR (400 MHz, DMSO) & 9.37 (s, 1H), 7.62 (s,
iH), 7.56 - 7.52 (m, 1H), 7.52 (s, 2H), 7.26 (dd, J = 14.5, 5.8 Hz, 2H), 3.66 (s, 3H), 3.34 (s, 1H),
3.11 (dd, J=13.6, 3.1 Hz, 3H), 2.98 - 2.87 (m, 2H), 2.87 — 2.73 (m, 2H), 1.18 (d, /=212 Hz,
4H). ESIMS m/z = 466.1 (M+1)

Example 210 S-amino-N-(5~((4S,58)-4-amino-5-fluoroazepan-L-yl)-1-(2,2-
diflucrocthyl)- IH-pyrazol-4-y1}-2-(2.6-difluorophenyhthiazole-4-carboxamide 216

Following the procedures described herein, compound 218 was prepared by chiral
separation from its racemic mixture on SFC. 'H NMR (400 Milz, DMSO) & 8.91 (s, 1H), 8.22 (s,
THY 7.68 (s THL 7.53 (m. THY 7.30 (s  2HY. 7.27 (6 /= 8.7 Hz. 2HY 6.36 (. THY. 442 (dd, /=
14.3, 4.0 Hz, 2H), 3.25 - 3.07 {(m, 6H), 2.21 - 2.04 (m, 1H), 1.94 (ddd, J=41.1, 22.7, 8.9 Hz,
2H), 1.75 — 1.53 (m, 1H). ESIMS m/z = 516.1 (M+1)

Example 211 5-amino-N-(5-({4dR,5R)-4-amino-5~fluoroazepan-1-yl)-1-(2,2~
difluoroethyl)-1H-pyrazol-4-yl)-2-(2,6-difluorophenylithiazole-4-carboxamide 211

Following the procedures described herein, compound 211 was prepared by chiral
separation from its racemic mixture on SFC. "H NMR (400 MHz, DMSO) & 8.90 (s, 1H), 8.22 (s,
1H), 7.68 (s, 1H), 7.53 (m, 1H), 7.51 (s, 2H), 7.27 {t, /= 8.7 Hz, 2H)}, 6.36 {(m, 1H), 4.42 (dd, /=
14.3, 4.0 Hz, 2H), 3.25 - 3.09 (m, 6H}, 2.21 - 2.04 (m, 1H), 1.94 (ddd, J=41.1, 22.7, 8.9 Hz,
2H), 1.75 ~ 1.55 (m, 1H). ESIMS m/z = 516.1 (M+1)

Example 212 5-amino-N-(5-((48,55)-4-amino-5-fluoroazepan- [-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2-fluoro-5-methylphenylithiazole-4-carboxamide 212

Following the procedures described herein, compound 212 was prepared by chiral
separation from its racemic mixture on SFC. 'H NMR (400 MHz, DMSO) 3 8.95 (s, 1H), 8.07 (d,
J=7.7Hz, 1H), 7.46 (s, 1H), 7.39 (s, 2H), 7.23 (d, /= 9.3 Hz, 2H), 4.48 (dtd, /= 48.1, 8.3, 3.6
Hz, 1H), 3.65 (s, 3H), 3.15 (ddd, /= 13.5, 8.5, 3.3 Hz, 5H), 2.36 (s, 3H), 2.22 - 2,06 (m, 1),
2.06 - 1.92 (m, 1H), 1.91 ~ 1.78 (m, 1H), 1.64 (m, 1H). ESIMS m/z = 462.2 (M+1)

Example 213 S-amino-N-(5-((4R,5R)-4-amino-3-fluoroazepan-1-yi)- 1 -methyl-1H-
pyrazol-4-yh)-2-(2-fluoro-5-methylphenylithiazole-4-carboxamide 213
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Following the procedures described herein, compound 213 was prepared by chiral

scparation from its racemic mixture on SFC, '"H NMR (400 MHz, DMSO) 8 8.95 (s, 1H), 8.07 (d,

J=7.7Hz, 1H), 7.45 (s, [H), 7.39 (s, 21), 7.23 (d, J = 9.3 Hz, 2H), 4.51 (dtd, /= 48.1, 8.3, 3.6

Hz, 1H), 3.65 (s, 3H), 3.15 (ddd, J=13.5, 8.5, 3.3 Hz, 5H), 2.36 (s, 3H), 2.22 - 2.06 (m, 1H),
2.06-1.92 (m, 1H), 1.91 — 1.78 (m, 1H), 1.64 (m, 1H). ESIMS m/z = 462.2 (M+1)

Example 214 3-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl-1H-pyrazol-4-
yh)-6-(2-fluorophenylpyrazine-2-carboxamide 214

Following the procedures in Example 180, compound 214 was prepared. 'H NMR (400
MHz, BMSO) 6 9.93 (s, 1H), 8.67 (s, 1H), 8.12 (t,.J= 7.9 Hz, 1H), 7.73 (s, 2H), 7.58 (s, 1H),
7.52-7.40 (m, 1H), 7.35 (dd, /= 13.3, 5.6 Hz, 2H), 3.70 (s, 3H), 3.58 (t, /= 13.8 Hz, 3H), 2.89
(s, 2H), 2.78 (s, 1H). MS(ESI) m/z: 447.2 [M+H'].

Example 215 5-Amino-2-(2,6-difluorophenyly-N-(5-(5-(dimethylamino)-3,3-
diflucroazepan-1-yl)-1-methyl-1 H-pyrazol-4-ylthiazole-4-carboxamide 215

Following the procedure for Example 101, starting from 6,6-difluoro-N N-dimethyl-1-(1-
methyl-4-nitro-1H-pyrazol-5-ylazepan-4-amine gave, after purification by preparative HPLC,
215 as a white solid (119 mg, 12%). '*H NMR (400 MHz, dg-DMSO) 8 8.72 (s, 1H), 7.58-7.48
(o 4HY 731721 (. 2HD, 3.75-3.50 (. 3H) 3.53-3.22 (m. 2H). 3.16-3.06 (m. TH). 2.89-2 81
{m, 1H), 2.37-2.19 (m, 2H), 2.10-2.05 (m, 6H), 1.89-1.74 {m, 3H). LCMS (ES+) vz 512 (M-+1),

Example 216 5-Amino-N-(5-(5-amino-3-methoxyazepan-1-y)-1-methyl-1H-pyrazol-4-
y1-2-(2 6-difluorophenylithiazoie-d-carboxamide 216

Following the procedure for Example 101, starting from rert-butyl 6-methoxy-1-(1-
methyl-4-nitro-1/1-pyrazol-5-ylyazepan-4-ylcarbamate gave, after purification by preparative
HPLC the monoformate salt of 216 as a white solid (480 mg, 39% over three steps). "H NMR
(400 MHz, de-DMSO) & 8.92 and 8.79 (2 br s, 1H), 8.43 (s, 1H), 7.61-7.46 {m, 4H), 7.36-7.25
(m, 2H), 3.67 and 3.66 (2 s, 3H), 3.54-2.99 (m, 9H), 2.26-2.18 (m, 1H), 2.05-1.91 (m, 1H), 1.86-
1.69 (m, 2H). Alkyl NH; not seen. LCMS (ES+) m/z 478 (M+1).

Example 217 S-amino-N-(5-{(48,58)-4-amino-5-methoxyazepan-1-yi)-1-methyi-1H-
pyrazol-4-yl}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 217

To a solution of Intermediate 54, N-(1-(4-amino-1-methyl-1H-pyrazol-5-y1)-5-
methoxyazepan-4-yl)-2,2,2-trifluoroacetamide (150 mg, 0.45 mmol) in DCM (20 mL) was added
DIPEA (1.0 mL), PyBOP (580 mg, 1.12 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-
difleorophenyl)-thiazole-4-carboxylic acid (159 mg, 0.45 mmol) and the mixture was stirred at
room temperature for 18 hr. The mixture was diluted with DCM (100 mL) and washed with
water (20 mL). The organic layer was separated, dried over MgSO4 and the solvent removed

under reduced pressure. Purification via silica gel column chromatography (70-80%
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EtOAc/isohexane) gave fert-butyl 2-(2,6-difluorophenyl)-4-(5-(4-methoxy-5-(2,2,2-
trifluoroacetamido)azepan-1-yl)-1-methyl-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as
an off-white solid (260 mg, 0.39 mmol) which was stirred with HCl in 1,4-dioxane (4 M, 4.8 mL,
19.3 mmol) in MeOH (5 mL) at room temperature for 3 days. The solvent was removed under
reduced pressure and the resulting solid was dissolved in MeOH/water (10 mL/10 mL) and to
this was added K,COs (267 mg, 19.3 mmol). The reaction mixture was heated at 65 °C for 3 hr.
The MeOH was removed under reduced pressure and the aqueous residue was diluted with water
(5 mL) and extracted with 5% MeOH in DCM (2 x 75 mL}. The organic layers were combined,
dried over MgSO, and concentrated under reduced pressure to give 217 as a beige solid (144 mg,
67% aver 3 steps). 'H NMR (400 MHz, CDCL) 8 8.62 (s, 1H), 7.84 (s, 1H), 7.38-7.28 {(m, 1H),
7.02 (t, J =88 Hz, 2H), 6.15 (s, 2H), 3.72 (s, 3H), 3.37 (s, 3H), 3.36-3.25 (m, 2H), 3.22-3.08 {m,
3H), 3.07-2.99 (m, 1), 2.17-2.10 (m, 1H), 2.02-1.93 (m, 1H), 1.88-1.65 (m, 2H). Alkyl NH, not
observed. LCMS (ES+) m/z 478 (M+1).

Example 218  5-Amino-N-(5-(5-amino-3,3-difluoroazepan- 1-yl)- [-methyi- | H-pyrazoi-4-

y-2-(2-fluorophenyljthiazole-4-carboxamide 218

Following the procedure for Example 145, starting from Intermediate 19, fert-butyl 6,6-
ditlugro- 1-{ L-methyl-d-nitro- LH-pyrazol-3-ylazepan-d-yicarbamate gave 218 as a yellow solid
(360 mg, 60% over two steps). 'H NMR (400 MHz, CDCl3) 6 8.34 (s, 1H), 8.18 (td, /= 3.9, 1.§
Hz, 1H), 7.74 (s, 1H), 7.39-7.33 (m, 1H), 7.33-7.17 (m, 1H), 7.17 (ddd, J=11.4, 8.2, 1.2 Hz,
TH), 6.09 (s, 2H), 3.76 (5, 3H), 3.73-3.61 (m, 1H), 3.53-3.36 (m, 3H), 3.26 (1d, /= 11.6, 49 Hz,
1H), 2.41-2.25 (m, 2H), 2.02-1.91 (m, 1H), 1.88-1.78 (m, 1H). Alkyl NH; not observed. LCMS
(ES+) my/z 466 (M+1).

Example 219 5-Amino-N-(5-(5-amino-3,3-difluorcazepan-1-yh)-1-methyl-1 H-pyrazol-4-
v1)-2-(2-fluoro-5-methyiphenylithiazole-4-carboxamide 219

Following the procedure for Example 143, starting from Intermediate 19, ferr-butyl 6,6-
difluoro-1-(1-methyl-4-nitro- 1 H-pyrazol-5-yl)azepan-4-ylcarbamate gave 219 as a yellow solid
{665 mg, 70% over two steps). "H NMR (400 MHz, CDCL) 6 8.52 (s, 1H), 7.95(d, J=7.3 Hz,
1H), 7.72 (s, 1H), 7.14 (s, 1H), 7.04 (dd, J=11.1, 8.5 Hz, 1H), 6.09 (s, 2H), 3.86-3.51 (m, 4H),
3.57-3.37 (m, 3H), 3.33-3.23 (m, 1H), 2.53-2.15 {m, 5H), 2.02-1.90 (m, 1H), 1.87-1.74 (m, 1H).
Alkyl NH, not observed. LCMS (ES+) m/z 480 (M+1).

Example 220 5-Amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-
yI}-2-(2,5-difluorophenylithiazole-4-carboxamide 220

Following the procedure for Example 143, starting from Intermediate 19, tert-butyl 6,6~
difluoro-1-(1-methyl-4-nitro-1 H-pyrazol-3-yljazepan-4-ylcarbamate gave 220 as a vellow solid
(570 mg, 59% over two steps). *H NMR (400 MHz, CDCis) 6 8.62 (s, 1H), 7.95-7.88 (m, 1H),
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7.85 (s, IH), 7.13 (td, /= 9.7, 4.4 Hz, 1H), 7.07-6.98 (m, 1H), 6.15 (s, 2H), 3.81-3.58 (m, 4H),
3.56-3.36 (m, 3H), 3.30-3.20 (m, 1H), 2.51-2.39 (m, 1H), 2.38-2.21 (m, 1H), 2.05-1.94 {m, 1H),
1.91-1.79 (m, 1H). Alkyl NH; not observed. LCMS (ES+) m/z 484 (M+1}.

Example 221 5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-d4-yi-2-(2,5-difluorophenylithiazole-4-carboxamide 221

Following the procedures described herein, compound 221 was prepared by chiral
separation from its racemic mixture on SEC. 'H NMR (400 MHz, DMSO) & 9.08 (s, 1H), 8.15 (s,
1H), 7.45 (d, /= 11.0 Hz, 2H), 7.43 (s, 2H), 7.27 {t, /=83 Hz, 1H), 4.45 (dtd, /=482, 84, 3.6
Hz, 1H), 3.65 (s, 3H), 3.15 (ddd, /= 25.1, 17.1, 8.5 Hz, 5H), 2.20 - 2.03 (m, 1H), 2.02 - 1.90 (m,
1H), .88 = 1.77 (m, 1H), L.71 — 1.53 (m, 1H). ESIMS m/z = 466.1 (M+1)

Example 222 5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1 -yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,5-difluorophenylthiazole-4-carboxamide 222

Following the procedures described herein, compound 222 was prepared by chiral
soparation from its racemic mixture on SFC. "H NMR (400 MHz, DMSO)} 6 9.08 (s. tH), 8.15 (s,
1H), 7.46 (d,./= 11.0 Hz, 2H), 7.43 (s, 2H), 7.28 (t, /= 8.3 Hz, 1H), 4.45 (dtd, /= 48.2, 8.4, 3.6
Hz, 1H), 3.66 (s, 3H), 3.15 (ddd, J = 25.1, 17.1, 8.5 Hz, 5H), 2.20 -- 2.03 (m, 1H), 2.02 - 1.90 (m,
PHY LES - 78 (m THL .71~ 153 (mu 1HY ESIMS mvz = 466.1 (M+1)

Example 223 S-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl-1 H-pyrazol-4-
v1)-2-(pyridin-2-yljthiazole-4-carboxamide 223

Following the procedures described herein, compound 223 was prepared. 'H NMR (400
MHz, DMSO) § 9.12 (s, 1H), 8.54 (d, J = 4.7 Hz, 1H), 8.08 (d, /= 8.0 Hz, 1H), 7.92 (td, /=78,
1.5 Hz, 1H), 7.56 (s, 2H), 7.47 (s, 1H), 7.38 (dd, /= 7.0, 5.3 Hz, 1H), 3.68 (5, 3H), 3.59 (t, /=
13.9 Hz, 2H), 3.24 - 3.16 (1, 21D, 2.97 — 2.86 (m, 2H). MS(ESD m/z: 435.1 [M+H].
yb-2-(3-fluoropyridin-2-yl)thiazole-4-carboxamide 224

Following the procedures described herein, compound 224 was prepared. 'H NMR (400
MHz, DMSO) 6 9.37 (s, 1H), 8.44 (d, /= 4.6 Hz, 1H), 7.86 (dd, /= 11.1, 8.5 Hz, TH), 7.68 (d, J
= 7.8 Hz, 3H), 7.48 (dt, J= 8.4, 4.2 Hz, 1H), 3.68 (s, 3H), 3.57 (t, /= 13.4 Hz, 2H), 3.27 - 3.18
(m, 3H), 3.07 — 2.89 (m, 3H), 2.07 (s, 2H). MS(ESI) mvz: 453.1 [M-+H"].

Example 225 (S)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(5-methyl-1,4-
diazepan-1-yD-1H-pyrazoi-4-yl)thiazole-4-carboxamide 225

Following the procedures described herein, compound 225 was prepared as a single
enantiomer by chiral separation from its racemic mixtare of 265 on SFC. "H NMR (400 MHz,
DMSO) 3 11.81 (s, 1H), 8.20 (s, 1H), 7.88 (s, 1H), 7.62 — 7.46 (m, 3H), 7.35 ~ 7.21 (m, 2H),
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3.60 (s, 3H), 3.21 - 3.01 (m, S5H), 2.90 - 2.69 (m, 3H), 1.48(d, /= 11.6 Hz, 1H), 1.35 - 1.17 (m,
1H), 0.92 (d,J = 6.3 Hz, 3H). MS(ESI) m/z: 448.1 [M-+H'].

Example 226 (R)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(5-methyl-1,4-
diazepan-1-yl)-1H-pyrazol-4-yl)thiazole-4-carboxamide 226

Following the procedures described herein, compound 226 was prepared as a single
enantiomer by chiral separation from its racemic mixture of 205 on SFC. 'H NMR (400 MHz,
DMSO) 8 11.83 (s, 1H), 8.23 (s, 1H), 7.88 (s, 1H), 7.61 — 7.47 (m, 3H), 7.33 — 7.23 (m, 2H),
3.60 (s, 3H), 3.26 - 2.98 (m, 6H), 2.84 - 2.67 (m, 3H), 1.48 (d,/= 11.9 Hz, 1H}, 1.32 —- 1.12 (m,
1H), 0.92 (d, J = 6.3 Hz, 3H). MS(EST) m/z: 448.1 [M+H"].

Example 227 (R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxy-3-methylazepan-1-
vi)-1-methyl-1H-pyrazol-4-ylthiazole-4-carboxamide 227

Following the procedures described herein, compound 227 was prepared. 'H NMR (400
MHz, DMSO) 6 8.85 (s, 1H), 7.61 (s, [H), 7.56 = 7.50 (m, 1H), 7.48 (s, 2H), 7.26 (m, 2H), 4.19
to HHDL 367 (503D, 3.09 (0 J = 6.1 Hz, 2H), 3.03 (s, 2H), 185 - 1.58 (m. SH), 1.50 (dd. ./ =
14.0, 8.1 Hz, 1H), 1.05 (s, 31). ESIMS m/z = 463.2 (M+1)

Example 228 (S)-53-amino-2-(2,6-difluoropheny!)-N-(5-(3-hydroxy-3-methylazepan-1-
wiv bemethvi- L H-pyrazol-4-vivhwszole-4-carboxamide 228

Foliowing the procedures described herein, compound 228 was prepared. 'H NMR (400
MHz, DMSO) 8 8.85 (s, 1H). 7.61 (s, 1H), 7.56 - 7.50 (m, 1H), 7.48 (s, 2H), 7.26 (m, 2H), 4.19
(s, 1F}, 3.67 (5, 5H), 3.09 (t, J = 6.1 Hz, 2H), 3.03 (s, 2H), 1.85 ~ 1.57 (m, 5H), 1.50 (dd, .J =
14.0, 8.1 Hz, 1H), 1.05 (s, 3H). ESIMS m/z = 463.2 (M+1}

Example 229 5-amino-N-(5-((4S,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y)-2-(2-fluorophenyithiazole-4-carboxarmide 229

Following the procedures described herein, compound 229 was prepared as a single
enantiomer by chiral separation from its racemic mixture on SFC. "H NMR (400 MHz, DMSO)
& 8.93 (s, 1H), 8.29 (m, 1H), 7.48 (s, 1H), 7.43 (m, 1H), 7.41 (s, 2H), 7.33 (d, /= 7.9 Hz, 2H),
4.48 (dtd, J=47.9, 8.5, 3.5 Hz, 1H), 3.65 (s, 3H), 3.23 - 3.10 (m, 5H), 2.14 (ddd, J = 19.7, 8.6,
3.1 Hz, 1H), 1.98 (ddd, /= 18.3, 9.4, 4.9 Hz, 1H), 1.86 (dd, /= 18.4, 13.0 Hz, 1H), 1.63 (dtd, J =
14.3, 9.5, 4.6 Hz, 1H). ESIMS m/z = 4482 (M+1)

Example 230 S-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yh-2-(2-fluorophenyl)thiazole-4-carboxamide 230

Following the procedures described herein, compound 238 was prepared as a single
cnantiomer by chiral separation from its racemic mixture on SFC. 'H NMR (400 MHz, DMSO)
0 8.94 (s, 1H), 8.29 (m, 1H), 7.47 (s, 1H), 7.43 (m, 1H), 7.41 (s, 2H), 7.34 (d, /= 7.9 Hz, 2H),
4.48 (dtd, .J=47.9, 8.5, 3.5 Hz, 1H), 3.65 (s, 3H), 3.23 - 3.10 (m, 5H), 2.14 (ddd, 7= 19.7, 8.6,
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3.1 Hz, 1H), 1.98 (ddd, /= 18.3,9.4, 4.9 Hz, 1H), 1.86 (dd, /= 184, 13.0 Hz, 1H), 1.65 (dtd, ./ =
14.3,9.5, 4.6 Hz, 1H). ESIMS mvz = 448.2 (M+1)

Example 231 3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yi)-
6-(2-fluorophenyl)picolinamide 231

Following the procedures described herein, racemic compound 231 was prepared. 'H
NMR (400 MHz, DMSO0) § 9.73 (s, 1H), 8.01 (dd, J= 11.3, 4.8 Hz, IH), 7.73 (dd, J=8.7,2.1
Hz, 1H), 7.67 (s, 1H), 7.43 (ddd, J= 7.2, 6.2, 1.7 Hz, 1H), 7.37 — 7.24 (m, 3H), 7.06 (s, 2H),
4,40 (dtd, /= 48.0, 8.2, 3.6 Hz, 1H), 3.67 (5, 3H), 3.28 = 3.00 (m, 5H), 2.21 - 2.04 (m, 1H), 2.04
— 1.89 {m, 1H), 1.83 (dd, J=9.3, 5.6 Hz, 1H), 1.76 — 1.54 (m, 3H). MS(ESI) m/z: 442.2
[M+H 1.

2 3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yl)-
6-(2-fluoropheny)pyrazine-2-carboxamide 232

Following the procedures described herein, racemic compound 232 was prepared. 'H
NMR (400 3z DMSO1 8 976 (s, 1H), 868 (d. /=24 Hz, 1H). 812 (td. /= 8.2, 1.8 Hz. IH).
7.73 (s, 2H), 7.57 (s, 1H), 7.46 (dt, J = 7.2, 3.7 Hz, 1H), 7.41 ~ 7.27 (m, 2H), 4.39 (dtd, ./ = 48.0,
8.2, 3.6 Hz, 11D, 3.66 (s, 3H), 3.26 - 2.97 (m, 5H), 2.19 — 1.87 (m, 2H), 1.87 ~ 1.74 (m, 1H),
165 - 1 Stem 3Hy MSESh iz 4432 [M+H L

Example 233 (R)-3-Amino-2-(2,6-difluorophenyl)-N-(5-(3-methylpiperazin- 1 ~yi)-1-
(2,2, 2-triflucrocthyl)- 1H-pyrazol-4-yithiazole-4-carboxamide 233

Step A tert-Buryl (+)-2-Methyl-4-(4-nitro-1-(2,2,2-trifluoroethyly-1 H-pyrazol-5-

ylpiperazine-1-carboxylate

K
F
X
e

O

A solution of Intermediate 39, 5-bromo-4-nitro-1-(2.2,2-triflucroethyl)-1H-pyrazole (550
mg, 2.01 mmol), (+) tert-butyl 2-methylpiperazine-1-carboxylate (403 mg, 2.01 mmol), DIPEA
(2 mL) in EtOH (6 mL) was stirred at 130 °C for 2 hours in a microwave oven. The reaction
mixture was concentrated under reduced pressure to give a residuc. The residue was purified by
silica gel chromatography using PE:EtOAc (1:1) as eluting solvents to afford tert-butyl (+)-2-
methyl-4-(4-nitro-1-(2,2,2-trifluorocthyl)-1 H-pyrazol-5-yl)piperazine-1-carboxylate as yellow
solid (377 mg, 48%). MS (EST) m/z: 394 [M+H ],



10

15

20

25

30

WO 2013/045461 -307 - PCT/EP2012/068895

Step B. tert-Butyl (£)-4-(4-Amino-1-(2,2,2-triflucroethyl)-1H-pyrazol-5-y1)-2-methyl-

piperazine-1-carboxylate

N,

To a solution of (£) tert-butyl 2-methyl-4-(4-nitro-1-(2,2,2-triftuoroethyl)- 1 H-pyrazol-5-
yDpiperazine-t-carboxylate (370 mg, 0.94 mmol) m MeOH (15 mlL) and H;0 (3 mL) was added
zinc (362 mg, 5.6 mmoi) and NH4C1 (400 mg, 7.5 mmol). The reaction mixture was stirred at
ambient temperature for 4 hours, filtered through Celite, and evaporated under reduced pressure
to afford tert-butyl (+)-4-(4-amino-1-(2,2,2-trifluoroethyl)-1 H-pyrazol-5-yl)-2-methylpiperazine-
1-carboxylate as yellow sotid (300 me, 88%). MS (ESI) m/z: 364 [M+H'].

Step C. tert-Butyl (2)-4-(4-(5-(tert-Butoxycarbonylamino)-2-(2,6~
diftuorophenyhithiazole- 4-carboxamido)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-y[)-2-

g

o asobuon of wn s (2,2 D tntisorocthyip- 1 H-pyrazoi-3-yiy- 2-
methylpiperazine-1-carboxylate (300 mg, 0.83 mmol), 5-(tert-butoxycarbonylamino)-2- (2,6-
difluorophenyhithiazole-4-carboxviic acid (294 mg, 0.83 mmol), HATU (410 mg, 1.08 mmol) in
DMF (15 mL) was added TEA (2 mL). The mixture was stirred at 30 °C for 20 hours, poured
mto water (100 mL), and extracted with EtOAc (40 mL x 3). The combined organic layers was
washed with water (50 mL x 2) and brine (30 mL x 2), dried over Na,SOy, filtered, and
concentrated under reduced pressure to afford a residue. The residue was purified by preparative
HPLC to give tert-butyl (£)-4-(4-(5-(tert-butoxycarbonylamino)-2- (2,6-difluorophenyl)thiazole-
4-carboxamido)-1-(2,2,2-trifluoroethyl)- [H-pyrazol-5-yI)-2-methylpiperazine- 1 -carboxylate as
white solid (190 mg, 33%). MS (EST) m/z; 702 [M+HT.

Step D. Chiral separation by preparative HPLC of tert-butyl (£)-4-(4-(5-(tert-
butoxy- carbonylamine)-2-(2,6-difluorophenylithiazole-4-carboxamido)-1-(2,2,2-trifluoroethyl)-
[H- pyrazol-5-yl)-2-methylpiperazine- 1-carboxylate {190 mg) afforded about 80 mg each of the
(R) enantiomer and (S) enantiomer.

Step E. A mixture of tert-butyl (R)-4-(4-(5-(tert-butoxycarbonylamino)-2-(2,6-
difluorophenyljthiazole-4-carboxamido)-1-(2,2,2-trifluorocthyl)- 1 H-pyrazol-5-yl)-2-
methylpiperazine-1-carboxylate (82 mg, 0.12 mmol) in HCI/MeOH (10 mL) was stirred at

ambient temperature for 20 hours. The reaction mixture was concentrated under reduced pressure
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to give a residue. The residue was diluted with MeOH (30 mL), neutralized with 28% ammonia
solution, concentrated, and purified by preparative HPLC to afford 233 as a white solid (32 mg,
56%). 'H-NMR (500 MHz, CD;0D) & (ppm): 7.69 (s, 1H), 7.51-7.45 (m, 1H), 7.17-7.12 (m, 2H),
4.84-4 .78 (m, 2H), 3.22.-3.17 (m, [H), 3.05-2.86 (m, 6H), 1.08 (d, J=6 Hz, 3H); MS (ESI) m/z:
502 [M+H"].

Example 234 5-Amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1~(2,2-difluorocthyl)-
1H-pyrazol-4-yD)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 234

Folowing the procedure for Example 145, starting from Intermediate 56, tert-butyt 1-(1-
(2,2-difluoroethyl)-4-nitro- 1 H-pyrazol-5-v1)-6,6-difluoroazepan-4-ylcarbamate (1.33 g, 3.13
mmol) gave 234 as a pale yellow solid (300 mg, 36% over three steps). '"H NMR (400 MHz, de-
DMSO) 8 8.95 (s, 1H), 7.67 (s, 1H), 7.39-7.48 (m, 3H), 7.29 (t, J = 8.7 Hz, 2H), 6.38 (tt, /= 55.2,
42 Hz, 1H), 4.44 (td, J=14.4, 4.2 Hz, 2H), 3.75-3.58 (m, 1H), 3.50-3.05 (m, 6H), 2.29-2.06 (m,
2H), 1.92-1.80 (m, 1H), 1.77-1.63 (m, 1H). LCMS (ES+) m/z 534 (M+1).
2-(2-fluorophenyl)pyrimidine-4-carboxamide 235

Following the procedures of Example 237, compound 235 was prepared. 'H NMR (400
Mz, DMSOYS 978 (s 1M 86 s THY 8123 -8 00 (m, 1H), 767 (s, 1L 753 -~ 739 (m, TH),
7.35 =723 (m, 2H), 7.00 (s, 2H), 4.31 - 4.29 (m, 1H), 3.29 - 2.98 (m, 3H), 2.23 - 2.04 (m, iH),
2.04 - 1.87 (i, 1H), 1.87 — 1.72 (m. 1H), 1.72 - 151 {m. [H). MS(ESD) m/z: 447.1 [M+H'].

Example 230 5-amino-N-{5-(6,6-difivoro-1,4-diazepan-1-yl}-1-methyl- 1 H-pyrazol-4-
y1)-2-(2-fluorophenyl)pyrimidine-4-carboxamide 236

Following the procedures provided in Example 237, compound 236 was prepared. 'H
NMR (400 MHz, DMSO0) § 9.95 (s, 1H), 8.61 (s, 1H), 8.08 - 7.94 (m, 2H), 7.66 (s, 1H), 7.55 -
7.40 (m, 1H), 7.35 - 7.21 (ra, 2H), 7.00 (s, 2H), 3.58 - 3.44 (m, 2H), 3.23 — 3.10 (m, 4H), 2.96 —
2.81 (m, 2H). MS(EST) m/z: 447.1 [M+H'].

Example 237  5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -yl)-1-methyl- 1H-pyrazol-
4-y1y-2-(2-fluorophenylypyrimidine-4-carboxamide 237

Sodium ethoxide (21 mass% in cthanol; 8.69 mL, 23.268 mmol} was added to an ice-bath
cooled mixture of 2-fluorobenzamidine (2.71 g, 15.512 mmol) in ethanol (100 mL). The
resulting mixture was allowed to warm to room temperature and stirred at rt (room temperature)
under nitrogen for 30min. To the reaction mixture was added a solution of (E)-2,3-dibromo-4-
oxo-but-2-enoic acid (2.00 g, 7.7561 mmol) in ethanol (20ml). The mixture was heated at 50 °C
for 3h. After cooling to RT, the reaction was concentrated in vacuo. Water and 1M NaOH
(~50ml) were added and the aqueous mixture was extracted with EtOAc. The agueous phase was

acidified to pH4 with IN HCI (about 30 ml), then extracted with EtOAc¢ 3x. Combined organic
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extracts were dried over sodium sulfate, filtered and concentrated to gave 5-bromo-2-(2~
fluorophenyl)pyrimidine-4-carboxylic acid, 770mg.

CuS04 (with 5H,0, 65mg) was added to a mixture of the above made 5-bromo-2-(2-
fluorophenylpyrimidine-4-carboxylic acid (770mg, 2.59 mmol) and 28% aqueous ammonium
hydroxide (12 ml). The reaction was heated in a microwave reactor at 110°C for 30 min. It was
cooled to RT and concentrated in vacuo, The residue was diluted with IN HCI (20 mL) and
extracted with EtOAc 3x. Combined organic extracts were dried over sodium sulfate and filtered
and concentrated to give S-amino-2-(2-fluorophenyl)pyrimidine-4-carboxylic acid (320 mg,
53%,).

{-(4-amino-[-methyl- {H-pyrazol-5-y1)-6,6-diflucroazepan-4-amine (99 mg, 0.29 mmol),
S-amino-2-(2-fluorophenyl)pyrirmdine-4-carboxylic vcid (87 mg, 0.37 mmol), PyBop (304 mg,
0.57 mmol}, and diisopropylethylamine (222 mg, 1.72 mmol) were dissolved in methylene
chioride (10 mL} and stirred at room temperature overnight. The reaction mixture was
concentrated and purified by flash chromatography ehuzing with 0 to 100% ethyl acetate in
heptane to give tert-butyl 1-(4-(5-amino-2-(2-fluorophenyl)pyrimidine-4-carboxamido)-1-
methyl-1H-pyrazol-5-y1)-6,6-difluoroazepan-d-ylcarbamate (157 mg, 97%).

tert-butyl 1-(4-{5-amino-2-{ 2-fluorophenyhovrimudine-4-carboxamido)- | -methvi- 1H-
pyrazol-5-yl)-6,6-difluoroazepan-4-ylcarbamate {137 g was stirred with 4N HCI in dioxane (6
mL) at room temperature for th. The reaction mixture was concentrated to dryness, basified with
saturated aqueous sodium bicarbonate, and extracted with cthyl acetate 3x. Combined organic
phase was dried over sodium sulfate, filtered and concentrated. The crude product was purified
on reversed phase HPLC to give 237. MS(ESI) m/z: 461.1 [M+H'].

Example 241 (S)-5-amino-2-(2,6-difluorophenyl}-N-(1-methyl-5-(3-
(triflucromethyhpiperidin-1-yl)-1H-pyrazol-4-yhthiazole-4-carboxamide 241

Following the procedures of Example 101, compound 241 was obtained as a single
enantiomer starting from enantiomerically pure 1-methyl-5-(3-(trifluoromethylypiperidin-i-yi)-
IH-pyrazol-4-amine and 5-{zert-butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-
carboxylic acid from Example 25. "H NMR (400 MHz, DMSO) § 8.80 (s, 1H), 7.62 — 7.47 (m,
1H), 7.45 (s, 1K), 7.32 — 7.14 (m, 2H), 3.65 (s, 3H), 3.23 (dd, I =11.5, 3.8 Hz, 1H),3.15-2.91
{m, 3H), 2.71 ~ 2.55 (m, 1H), 1.95(dd, I=12.8, 3.3 Hz, 1H), 1.79(d, J= 13.2 Hz, 1H), 1.70 -
1.51 (m, 1H), 1.39 (ddd, ] = 24.5, 12.2, 4.1 Hz, 1H). MS(ESI) nv/z: 487.3 [M+H'].

Example 242 (R)-5-Amino-2-(2,6-difluore-phenyl)-thiazole-4-carboxylic acid [1-
methyl-5-(3-trifluvoromethyl-piperidin- 1-yI)- 1H-pyrazol-4-yl}j-amide 242

Following the procedures of Example 101, compound 242 was obtained as a single

enantiomer starting from enantiomerically pure 1-methyl-5-(3-(triflaoromethylypiperidin-1-y1)-
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1H-pyrazol-4-amine and 5-(tert-butoxycarbonylamine)-2-(2,6-difluorophenylythiazole-4-
carboxylic acid from Example 235. "H NMR (400 MHz, DMSO) & 8.80 (s, 1H), 7.62 — 7.47 (m,
1H), 7.45 (s, 1H), 7.32 — 7.14 (m, 2H), 3.65 (s, 3H), 3.23 (dd, J=11.5, 3.8 Hz, 1H), 3.15-2.91
(m, 3H), 2.71 — 2.55 (m, 1H), 1.95 (dd, T=12.8, 3.3 Hz, 1H), 1.79 (d, J = 13.2 Hz, 1H), 1.70 -
1.51 (m, 1D, 1.39 (ddd, T =24.5, 12.2, 4.1 Hz, 1H). MS(EST) m/z: 487.3 [M+H"].

Exampie 243 3-amino-N-(5-(4-amino-5-fluoroazepan-1-yi)- 1 -methyl-1H-pyrazol-4-y1)-
6-(2-fluorophenyl)pyrazine-2-carboxamide 243

SFC chiral separation of parent racemic compound 232 gave chiral diastercomer 243 as
peak 2, 'H NMR (400 MHz, DMSO0) 8 9.76 (s, 1H), 8.68 (d,J = 2.5 Hz, 1H), 8.22 (s, 1H), 8.13
(td, /= 8.2, 1.9 Hz, 1H), 7.71 (s, 2H), 7.55 (s, 1H), 7.50 - 7.40 (m, 1), 7.40 — 7.24 (m, 2H),
458 —4.35 (m, 1H), 3.67 (s, 3H), 3.28 = 3.02 (m, SH), 2.23 - 2.05 {m, 1H), 2.05~ 1.92 (m, [H),
1.92 = 1.77 (m, 1H), 1.71 — 1.57 (m, 1H). MS(ESI) m/z: 443.1 [M+H 1.

Example 244 3-amino-N-(5-(4-amino-5-fluoroazepan-1-yi)-1-methyi-1H-pyrazol-4-yl)-
6-(2-fluorophenylpyrazine-2-carboxamide 244

SFC chiral separation of parent racemic compound 232 gave chiral diastereomer 244 as
peak 1. "H NMR (400 MHz, DMS0) 8 9.75 (s, 1H), 8.68 (d.J= 2.5 Hz. 1H), 8.12 (td, J = 8.1,
P9 Hz 1H), 772 (s, 2H), 736 (s, THYL 752 - 740 (m, 1M, 7408 - 7 2% sm, JHL 433 -~ 428 (m,
2H), 3.67 (s, 3H), 3.23 - 2.97 (m, 3H), 2.19 ~ 2.03 (m, 1H), 2.03 - 1. 90 «m, i), 1.90 - 1.74 (m,
1H), 1.67 -~ 1.52 (m, 1H). MS(EST) mv/z: 443.1 [M+H"].

Example 245 3-amino-N-(5-(4-amino-5-fluoroazepan-1-vi}- 1 -methyl- 1 Hepyrazol-4-yl)-
6-(2-fluorophenyl)picolinamide 245

SFC chiral separation of parent racemic compound 231 gave chiral diastercomer 245 as
pezk 2. '"H NMR (400 MHz, DMSO) 8 9.72 (s, 1H), 8.01 (td, J=8.0, 1.8 Hz, 1H), 7.73 (dd, J =
8.7,2.2 Hz, 1H), 7.67 (s, 1H), 7.48 ~ 7.37 (m, 1H), 7.37 - 7.21 (m, 3H), 7.05 (s, 2H), 4.39 (dtd, J
=48.0, 8.2, 3.7 Hz, 1H), 3.67 (s, 3H), 3.24 - 2.98 (m, 5H), 2.19 - 2.04 (m, 1H), 1.97 (dtd, J =
19.7, 9.8, 4.8 Hz, 1H), 1.89 — 1.77 {m, 1H), 1.73 ~ 1.53 (m, 2H). MS(ESI) m/z: 442.1 [M-+H"].

Example 246 3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl3-1-methyl-1H-pyrazol-4-yi)-
6-(2-fluorophenylpicolinamide 246

SFC chiral separation of parent racemic compound 231 gave chiral diastereomer 246 as
peak 1. "H NMR (400 MHz, DMSO) 8 9.72 (s, 1H), 8.01 (td, J = 8.0, 1.8 Hz, 1H), 7.73 (dd, J =
8.7,2.2 Hz, 1H), 7.67 (s, 1H), 7.47 — 7.37 (m, 1H), 7.38 — 7.22 (m, 3H), 7.05 (s, 2H), 4.39 (dtd, J
=48.0, 8.2, 3.7 Hz, 1H), 3.67 (s, 3H), 3.25 - 2.97 (m, 5H), 2.21 ~ 2,03 (m, 1H), 2.03 — 1.88 (m,
tH), 1.88 — 1.75 (m, 1H), 1.75 - 1.52 (m, 2H). MS(EST) nvz: 442.1 [M+H".

Example 247  (S)-3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-6-(2-fluorophenylpyrazine-2-carboxamide 247
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SFC chiral separation of parent racemic compound 293 gave enantiomer 247 as peak 2.
H NMR (400 MHz, DMSO) 3 9.78 (s, 1H), 8.68 (d, J = 2.5 Hz, 1H), 8.15 (dd, J=11.3, 4.9 Hz,
1H), 7.73 (s, 2H), 7.54 (s, 1H), 7.51 = 7.41 (m, 1H), 7.35(dd, /= 16.1, 7.7 Hz, 2H), 3.79 - 3.59
(m, 4H), 3.53 —3.37 (m, 2H), 3.19 -~ 3.10 (m, 1H), 2.37 — 2.15 (m, 2H), 1.98 — 1.67 (m, 2H),
MS(ESI) m/z: 461.1 [M+H"].

Example 248 (R)-3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yh)-6-(2-fluorophenyl)pyrazine-2-carboxamide 248

SFC chiral separation of parent racemic compound 293 gave enantiomer 248 as peak 1.
"H NMR (400 MHz, DMSO) § 9.76 (s, 1H), 8.68 (d, J=2.5 Hz, 1H), 8.17 — 8.04 (m, 1H), 7.73
(s, 2H), 7.59 (s, 1H), 7.54 - 7.41 (m, 1H), 7.41 — 7.25 (m, 2H), 3.77 - 3.55 (m, 4), 3.50 - 3.34
(m, 1H}, 3.21 — 3.04 (m, 2H), 2.27 - 2.03 (m, 2H), 1.92 — 1.64 (m, 3H). MS(ESI} m/z: 461.1
IM+H'L

Example 249  3-amino-N-(5-(5-amino-3,3-difluoroazepan- 1-yl)- I-methyi-1H-pyrazol-4-
yi}-6-(2-fluorophenylypicolinamide 249

SFC chiral separation of parent racemic compound 292 gave enantiomer 249 as peak 2.
"H NMR (400 MHz, DMSO) § 9.71 (s, 1H), 8.07 - 7.96 (m, 1H), 7.71 (dd, J = 8.7, 2.3 Hz, 1H),
7.66 (s, 1H). 7.48 - 7.38 (m, 1H), 7.38 = 7.23 4my, 3H), 7.06 5, 2H) 378 — 3 5% (m, 405 330 -
3.33 (m, 1H), 319 -~ 3.02 (m, 2H), 2.24 — 1.97 (m, 2H), 1.88 — L.78 (m, 1H), .78 ~ L.o3(m, 1H),
1.63 ~ 1.42 (m, 1H). MS(EST) m/z: 460.1 [M+H"].

Example 250 (R)-3-amino-N-(5-(5-aming-3,3-difluoroazepan-1-vi)-1-methyl- 1 -
pyrazol-4-yl)-6-(2-fluorophenylpicolinamide 250

SFC chiral separation of parent racemic compound 292 gave enantiomer 250 as peak 1.
‘H NMR (400 MHz, DMSO0) 8 9.71 (s, LH), 8.06 — 7.96 (m, 1H), 7.71 (dd, /= 8.7, 2.3 Hz, 1H),
7.66 (s, 1H), 7.48 — 7.37 (m, 1H), 7.37 — 7.25 (m, 3H), 7.06 (s, 2H), 3.76 — 3.59 (m, 4H), 3.51 -
3.33 (m, 1H), 3.18 - 3.04 (m, 2H), 2.25 - 2.01 (m, 2H), 1.91 — 1.77 (m, 1H), 1.77 — 1.64 {m, 1H),
1.64 — 1.43 (m, 2H). MS(EST) m/z: 460.1 [M+H].

Example 252 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(5-amino-
3-methoxy-3-methyl-azepan-1-y1)-1-methyl-1H-pyrazol-4-yl]-amide 252

Following the procedure for Example 145 starting from ferf-butyl 6-methoxy-6-methyl-1-
{(1-methyl-4-nitro-1 H-pyrazol-5-ylyazepan-4-ylcarbamate (more polar pair of diastereoisomers)
gave, after purification vig preparative HPLC, 252 as the monoformate salt as a pale yellow solid
(116 mg, 53% over three steps). *H NMR (400 MHz, ds-DMSO) 8 8.83 (br s, 1H), 8.43 (s, 1H),
7.60-7.45 (m, 4H), 7.35-7.20 (m, 2H), 3.68 (s, 3H), 3.30-3.15 (m, 5H), 3.10-2.85 (m, 5H), 2.15-
1.65 (m, 4H), 1.02 (s, 3H). LCMS (ES+) m/z 492 (M+1)
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Example 253 5-Amino-2-(2,6-difluoro-phenyl}-thiazole-4-carboxylic acid [5-(5-amino-
3-hydroxy-3-methyl-azepan-1-yl)~1-methyl- 1 H-pyrazol-4-yl]-amide 253

Following the procedure for Example 145 starting from ferz-butyl 6-hydroxy-6-methyl-1-
(1-methyi-4-nitro- 1 H-pyrazol-5-yl)azepan-4-ylcarbamate (more polar pair of diastereoisomers)
gave, after purification vig preparative HPLC, 253 as the monoformate salt as a pale yellow solid
(37 mg, 19% over three steps). *H NMR (400 MHz, de-DMSO) 8 8.70 (br s, 1H), 8.44 (s, 1H),
7.58-7.45 (m, 4H), 7.35-7.20 (m, 2H), 3.70 (s, 3H), 3.60-2.80 (m, 8H), 2.05-1.60 (m, 4H), 1.14
(s, 3H). LCMS (ES+) m/z 478 (M+1)

Example 254 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(5-amino-
3-methoxy-3-methyl-azepan-1-y1)-1-methyl-1H-pyrazol-4-yl]-amide 254

Followmg the procedure for Example 145 starting from fert-butyl 6-methoxy-6-methyl-1-
(1-methyi-4-nitro-1 H-pyrazol-5-yljazepan-4-ylcarbamate (less polar pair of diastercoisomers)
gave, after purification vig preparative HPLC, 254 as the monoformate salt as a pale vellow solid
(78 mg, 34%). '"H NMR (400 MHz, ds-DMSQO) 6 8.84 (s, 1H), 8.44 (s, 1H}, 7.63 (s, TH), 7.66-
7.45 (m, 3H), 7.35-7.20 (m, 2H), 3.67 (s, 3H), 3.60-3.15 (m, 5H), 3.15-2.90 (m, SH), 2.15-1.55
(m, 4H), 1.01 (s, 3H). LCMS (ES+) m/z 492 (M+1)

Example 255 3-Amino-2-(2,6-diflucro-phenviy-thizzolc-d-carboxyvihic acid {5+ 3-amin-
3-hydroxy-3-methyl-azepan-i-yl}-1-methyl-1H-pyrazoi-4-yij-amide 235

Following the procedure for Example 145 starting from terz-butyl 6-hydroxy-6-methyl-1-
{1-methyl-4-nitro-1H-pyrazol-5-ylyazepan-4-ylcarbamate (less polar pair of diastercoisomers}
gave, after purification via preparative HPLC, 255 as the monoformate salt as a pale yellow solid
(39 mg, 18% over three steps). '"H NMR (400 MHz, ds-DMSO) & 8.88 (s, 1H), 8.42 (s, 1H), 7.60-
7.45 (m, 4H), 7.35-7.20 (m, 2H), 3.68 (s, 3H), 3.67-3.55 (m, 2H), 3.30-2.80 (m, 6H), 2.05-1.60
(m, 4H), 1.06 (s, 3H). LCMS (ES+) m/z 478 (M-+1)

Example 256 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid {5-(5-amino-
3-fluoro-3-methyl-azepan-~1-yl)-1-methyl-1H-pyrazol-4-yl]-amide 256

Following the procedure for Example 145 starting from tert-butyl 6-fluoro-6-methyl-1-
(1-methyl-4-nitro-1H-pyrazol-5-yljazepan-4-ylcarbamate gave 256 as a pale brown solid {110
mg, 27% over three steps). '"H NMR (400 MHz, CDCly) 6 8.64-8.56 (m, 1H), 7.89 and 7.80 (2s,
1H), 7.40-7.26 (m, 1H), 7.06-6.9% (m, ZH), 6.22 (br s, 2H), 3.77 and 3.64 (2s, 3H), 3.67-2.99 (m,
5H), 2.45-2.05 (m, 1H), 2.05-1.60 (m, 5H), 1.45-1.25 (m, 3H). LCMS (ES+) m/z 480 (M+1)

Example 257 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(3-fluoro-
5-hydroxy-azepan-1-yl)- l-methyl-1H-pyrazol-4-yl}j-amide 257

Following the procedure for Example 145 starting from 1-(1-methyl-4-nitro-1H-pyrazol-
5-yb)-3-{triftuoromethyl)piperidine gave, after purification via preparative HPLC, 257 as a beige
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solid (222 mg, 41% over three steps). 'H NMR (400 MHz, CDClz) & 9.08 and 8.66 (2s, 1H), 7.93
and 7.83 (s, 1H), 7.33 (ddd, /= 8.6, 5.9, 2.7 Hz, 1H), 7.07-6.99 (m, 2H), 6.22 and 6.16 (2s, 2H),
4.96-4.73 (m, 1H), 4.45 and 4.12 (2s, 1H), 3.76 and 3.74 (25, 3H), 3.60-3.17 (m, 4H), 2.44-1.90
(m, 4H). OH not observed. LCMS (ES+) m/z 467 (M+1)

Example 258 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [1-methyl-5-
(3-trifluoromethyl-piperidin-1-yl)- 1 H-pyrazol-4-yl}-amide 258

Following the procedure for Example 101 starting from 1-(1-methyl-4-nitro- 1 H-pyrazol-
5-yD)-3-(trifluoromethyl)piperidine gave, after purification via silica gel column chromatography
(20-100% EtOAc/isohexane), 258 as an off-white foam (415 mg, 48% over three steps). 'H
NMR (400 MHz, CDCl3) § 8.52 (s, 1H), 7.77 (s, 1H), 7.37-7.26 (m, 1H), 7.07-6.97 (m, 2H), 6.13
(s, 2H), 3.73 (s, 3H), 3.32 (dd, /= 11.5, 3.8 Hz, 1H), 3.17-3.04 (m, 3H), 2.54-2.40 (m, 1H), 2.10-
2,04 (m, TH), 1.94-1.84 (m, 1H), 1.84-1.43 (m, 2H). LCMS (ES+) mv/z 487 (M+1)

Example 261 (S)-5-amino-N-(5-(5-amino-3,3-diflucroazepan~1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(pyridin-2-yl)thiazole-4-carboxamide 261

SFC chiral separation of the parent racemic compound gave enantiomer 261, 'H NMR
(400 MHz, DMSO0) 8 8.92 (s, 1H), 854 (d, /=47 He, 1H), 8.12(d, /= 8.0 Hz, 1H), 7.93 (t, /=
7.7 Bz THY. 753 (d /= 145 Hz. 3H). 7.42 - 7.35 (m. THY. 3.68 {s. 3HY 3.36 - 3.37 (m. ZH
3.20 - 3.09 (i, 2H), 2.36 - 2.16 (m, 3H), 1.90 (d, /= 18.9 Hz, 1H), 1.83 — 1.68 {m, 1H). ESIMS
m/z = 449.1 (M+1)

e
|

Example 202 (R)-5-amino-N-(5-(3-amino-3,3-difluoroazepan-1-yij-1-methyl-1H-
pyrazol-4-yl)-2-(pyridin-2-ylithiazole-4-carboxamide 262

SFC chiral separation of the parent racemic compound gave enantiomer 262. 'H NMR
(406 MHz, DMSO) 8 8.92 (s, 1H), 8.54 (d, /=47 Hz, 1H),8.12(d, J=8.0 Hz, IH), 7.93 (t, J =
7.7 Hz, 1H), 7.53 (d, J = 14.5 Hz, 3H), 7.42 - 7.35 (m, 1H), 3.68 (s, 3H), 3.50 - 3.37 (m, 2H),
3.20-3.09 (m, 2H), 2.36 - 2.16 (m, 3H), 1.90 {d, /= 18.9 Hz, 1H), 1.83 — 1.68 (m, 1H). ESIMS
m/z = 449.1 (M+1)

Example 263  5~-amino-N-(5-((4S,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(pyridin-2-yl)thiazole-4-carboxamide 263

SFC chiral separation of the parent racemic compound gave enantiomer 263. "H NMR
{400 MHz, DMSO) & 8.88 (s, 1H), 8.53 (d, J=4.7Hz, 1H),8.14(d, /=79 Hz, 1H),7.89(d, /=
1.4 Hz, 1H}, 7.54 (s, 2H), 7.49 (s, 1H), 7.40 — 7.35 (m, 1H), 4.49 (dtd, J = 48.0, 8.5, 3.6 Hz, 1H),
3.65 (s, 3H), 3.22 - 3.11 (m, 5H), 2.22 - 2.08 (m, 1H), 2.08 - 1.95 (m, 1H), 1.93 ~ 1.79 (m, 1H),
1.63 (dtd, J= 14.3,9.5, 4.5 Hz, 1H). ESIMS m/z = 431.1 (M+1)

Example 264 (S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(3-fluoropyridin-2-yl)thiazole-4-carboxamide 264
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SFC chiral separation of the parent racemic compound gave enantiomer 264. 'H NMR
(400 MHz, DMSO) 6 8.69 (s, 1H), 8.43 (d, J = 4.5 Hz, 1H}, 8.27 (s, 2H), 7.88 (dd, /= 10.9, 8.6
Hz, 1H), 7.67 (s, 2H), 7.61 (s, 1H), 7.48 (dt, /=83, 4.1 Hz, 1H), 3.68 (s, 3H), 3.20 - 2.99 (m,
3H), 2.32 (t, /= 19.9 Hz, 3H), 1.93 (d, J = 13.3 Hz, 1H), 1.82 (dd, /= 14.8, 9.4 Hz, 2H). ESIMS
m/z =467.1 (M+1)

Example 265  5-amino-N-(5-((4R,55)-4-amino-5-fluoroazepan-1-yi)-1-methyi-1H-
pyrazol-4-yD)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 265

SFC chiral separation of the parent racemic compound gave enantiomer 265. 'H NMR
{400 MHz, DMSO) 6 9.16 (s, 1H), 8.05 (s, 1H), 7.51 (s, 1H), 7.40 (s, 2H), 7.23 (d, /= 9.0 Hz,
2H), 4.88(dd, ./ =474, 7.4 Hz, 1H}, 3.65 (s, 3H), 3.09 (m, 3H), 2.36 (s, 3H), 2.20 (ddd, /= 10.8,
7.3,3.4 Hz, 1H), 2.00 - 1.80 (m, 3H), 1.78 — 1.67 (m, 1H). ESIMS m/z = 462.1 (M+1)

Example 266 5-amino-N-(5-((48,5R)-4-amino-5-fluorcazepan-1-yl)-1-methyl-[H-
pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 266

SFC chiral separation of the parent racemic compound gave cnantiomer 266. 'H NMR
(400 MHz, DMSO) 8 9.21 (s, 1H), 8.28 (s, 2H), 8.12 (ddd, /= 9.3, 5.7, 3.3 Hz, 1H), 7.47 (s, 2H),
7.40 (m, 2H), 7.27 (tt, J = 7.4, 3.5 Hz, 1H), 4.88 (d, /= 40.8 Hz, 2H), 3.67 (s, 3H), 3.09(d, /=
4.0 Hz, TH) 225 -2.09 (m. 2H), 2,06 — 182 (m, 3H). 1.82 - 1.66 (m, 2H). ESIMS m'z = 466.1
(M+1)

Example 267 5-amino-N-(5-((4R,5S)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yh)-2-(2-fluorophenytthiazole-4-carboxamide 267

SFC chiral separation of the parent racemic compound gave cnantiomer 267. 'H NMR
(400 MHz, DMSO} 6 9.11 (s, 1H), 8.26 (dd, J = 14.8, 6.9 Hz, IH), 7.51 (s, 1H), 7.41 (s, 3H),
7.39 - 7.29 (m, 2H), 4.88 (dd, /= 47.4, 7.1 Hz, 1H), 3.65 (s, 3H), 3.12 — 3.03 (m, 5H), 2.26 -
2.12 (m, 1H), 2.00 - 1.80 (m, 2H), 1.79 - 1.67 (m, 1H). ESIMS m/z = 448.1 (M+1)

Example 268 S-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-yl)- 1-methyl-1H-
pyrazol-4-yl)-2-(3-fluoropyridin-2-ylithiazole-4-carboxamide 268

SFC chiral separation of the parent racemic compound gave enantiomer 268. 'H NMR
(400 MHz, DMSQO) 6 8.79 (5, 1H), 8.43 (d, /J=4.6 Hz, 1H), 7.85 (dd, /= 11.0, 8.6 Hz, 1H), 7.63
(d, J=13.0 Hz, 3H), 7.47 (dt, J= 8.3, 4.1 Hz, 1H), 449 (dtd, /=479, 8.1, 3.6 Hz, [H), 3.65 (s,
3H), 3.18 - 3.07 (m, 4H), 2.21 - 2.04 (m, IH), 1.98 (dt, /= 9.5, 7.4 Hz, 1H), 1.94 ~ 1.83 (m, 1H),
1.76 — 1.50 (m, 1H), 1.72 - 1.57 (m, 1H). ESIMS m/z = 4491 (M+1)

Example 269 5-amino-N-(5-((45,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(3-fluoropyridin-2-yl)thiazole-4-carboxamide 269

SFC chiral separation of the parent racemic compound gave enantiomer 269. 'H NMR

(400 MHz, DMSO) 6 8.79 (s, 1I1), 8.43 (d,J=4.6 Hz, 1H), 7.85 (dd, J= 11.0, 8.6 Hz, 1H), 7.63
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(d, /= 13.0 Hz, 3H), 7.47 (dt, /= 83, 4.1 Hz, 1H), 4.49 (dtd, /= 47.9, 8.1, 3.6 Hz, 1H), 3.65 (s,
3H), 3.18 = 3.07 (m, 4H), 2.21 — 2.04 (m, 1H), 1.98 (dt, /= 9.5, 7.4 Hz, 1H), 1.94 ~ 1.83 (m, 1H),
1.76 — 1.50 (m, 1H), 1.72 - 1.57 (m, 1H). ESIMS m/z = 449.1 (M+1)

Example 270 S-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan-1-yh)-1-methyl-1H-
pyrazol-4-y)-2-(2-fluorophenyljthiazole-4-carboxamide 276

SFC chiral separation of the parent racemic compound gave enantiomer 279, 'H NMR
(400 MHz, DMSO) 6 9.11 (s, 1H), 8.26 (dd, /= 14.8, 6.9 Hz, 1H), 7.51 (s, 1H), 7.41 (s, 3H),
7.39 —7.29 (m, 2H), 4.88 (dd, J = 47.4, 7.1 Hz, 1H), 3.65 (s, 3H), 3.12 ~ 3.03 (m, 5H), 2.26 -
2.12 {m, 1H), 2.00 — 1.80 (m, 2H), 1.79 ~ 1.67 (m, 1H). ESIMS m/z = 448.1 (M+1)

Example 271 S-amino-N-(3-({(4R,55)-4-amino-5-fluoroazepan- i-yi)-1-methyi-1H-
pyrazol-4-y1)-2-(2,5-difluorophenylthiazole-4-carboxamide 271

SFC chiral separation of the parent racemic compound gave enantiomer 271. '"H NMR
(400 MHz, DMSO) 6 9.21 (s, 1H), 8.28 (s, 2H), 8.12 (ddd, /= 9.3, 5.7, 3.3 Hz, 1H), 7.47 (s, 2H),
7.40 (m, 2H), 7.27 (321, J= 7.4, 3.5 Hz, 1H), 488 (d, /= 40.8 Hz, 2H), 3.67 (s, 3H), 3.09 (d, J =
4.0 Hz, 1H), 2.25 - 2.09 (m, 2H), 2.00 — 1.82 (m, 3H), 1.82 ~ 1.66 (m, 2H). ESIMS nv/z = 466.1
(M+1)

Exampic 272 S-ammo-No{3-{{4S, 3K }-d-amino-3-tfluoroazepan- 1 -yi)- i -methyl- 1 H-

pyrazol-4-yij-2-(2-fluoro-3-methyiphenyljthiazole-4~carboxamide 272

SFC chiral separation of the parent racemic compound gave enantiomer 272. '"H NMR
{400 MHz, DMS0) 9,16 (s, }‘H)a 8.05 (s, 1H), 7.51 (s, IH), 7.40 (5, 2, 7.23 (d, /= 9.0 Hz,
2H), 4.88 (dd, J= 474, 7.4 Hz, 1H), 3.65 (s, 3H), 3.09 (m, 3H), 2.36 (s, 3H), 2.20 (ddd, J= 10.8,
7.3, 3.4 Hz, 1H), 2.00 — 1.80 (m, 3H), 1.78 — 1.67 (m, 1H). ESIMS m/z = 462.1 (M+1)

Example 273 (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(3-fluoropyridin-2-yl)thiazole-4-carboxamide 273

SFC chiral separation of the parent racemic compound gave enantiomer 273. "H NMR
(400 MHz, DMSO) 8 8.69 (s, 1H), 8.43 (d, J=4.5 Hz, 1H), 8.27 (s, 2H), 7.88 (dd, /= 10.9, 8.6
Hz, 1H), 7.67 (s, ZH), 7.61 {s, 1H), 7.48 (dt, /= 8.3, 4.1 Hz, 1H)}, 3.68 (s, 3H), 3.20 — 2.99 (m,
3H), 2.32(t, /= 19.9 Hz, 3H), 1.93 (d, /= 13.3 Hz, 1H), 1.82 (dd, /= 14.8, 9.4 Hz, 2H). ESIMS
m/z = 467.1 (M+1)

Example 274 5-ammo-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(pyridin-2-yl)thiazole-4-carboxamide 274

SFC chiral separation of the parent racemic compound gave enantiomer 274. 'H NMR.
(400 MHz, DMSO) 8 8.88 (s, IH), 8.53 (d, J=4.7Hz, 1H), 8.14(d, /=79 Hz, 1H), 7.89(d, /=
1.4 Hz, 1H), 7.54 (s, 2H), 7.49 (s, 1H), 7.40 —7.35 (m, 1H), 4.49 (dtd, /= 48.0, 8.5, 3.6 Hz, 1H),
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3.65 (3, 3H), 3.22 ~3.11 (m, 5H), 2.22 - 2.08 (m, 1H), 2.08 ~ 1.95 (m, 1H), 1.93 - 1.79 (m, 1H),
1.63 (dtd, /= 14.3, 9.5, 4.5 Hz, 1H). ESIMS nvz = 431.1 (M+1)

Example 275 5-Amino-2-(2,6-difluoro-3-iodo-pheny!)-thiazole-4-carboxylic acid [5-(5-
amino-3,3-difluoro-azepan-1-yl)-1-methyl- 1H-pyrazol-4-yl]-amide 275

Following the procedure for Example 145 starting from fert-butyl 6,6-diftuore-1-(1-
methyl-4-nitro-1H-pyrazol-5-yljazepan-4-ylcarbamate gave 275 as an off-white solid (220 mg,
34% over three steps). 'H NMR (400 MHz, d-MeOD) 8 7.93-7.85 (m, 1H), 7.64 (s, 1H), 7.04
(ddd, /= 10.3, 8.8, 1.4 Hz, 1H)}, 3.77 (s, 3H), 3.74-3.62 (m, 1H), 3.55-3.36 (m, 3H), 3.30-3.23
(m, 1H), 2.41-2.22 (m, 2H), 2.06-1.95 (m, 1H), 1.91-1.80 {m, 1H). LCMS (ES+) m/z 610 (M+1)

Example 276 S-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-cyclopropyl-1H-
pyrazol-4-y)-2-(2,5-difluorophenyljthiazole-4-carboxamide 276

Following the procedure for Example 107 starting from N-(1-(4-amino-1-cyclopropyl-
1 H-pyrazol-5-y)-5-fluoroazepan-4-yl)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl-
amino }-2-(2,5-difluorophenyljthiazole-4-carboxylic acid gave 276 as the monoformate salt as an
off-white solid (170 mg, 40% over two steps). 'H NMR (400 MHz, ds-MeOD) & 8.54 (s, 1H),
§.06 (ddd, /=94, 5.8, 3.2 Hz, 1H), 7.39 (s, 1H), 7.28 (td, /= 9.9, 4.4 Hz, 1H), 7.19-7.11 (m,
PH, 486 (dtd, /= 49.0, 9.3, 3.6 Hz, 1H), 3.62-3.49 (m, ZH1. 3.50-3.38 {m, 4H), 2.43-2.31 (m,
[H), 2.26-2.06 (1, 2H), 1.99-1.86 (m, 1H), 1.21-1.12 (m, 2H), 1.153-1.03 (m, 2H). LCMS (ES+)
m/z 492 (M+1)

Example 277 S-amino-N-{5-({45,55}-4-amino-5-fluoroazepan-1-y)-1-cyclopropyt- i H-
pyrazol-4-yh)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 277

Following the procedure for Example 107 starting from N-(1-(4-amino-1-cyclopropyi-
L H-pyrazol-5-yl)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(fert-butoxycarbonyl-
amino)-2-(2-fluoro-5~methyiphenyl)thiazole-4-carboxylic acid gave 277 as a yellow solid (228
mg, 55% over two steps). '"H NMR (400 MHz, d4-MeOD) 8 8.07 (dd, /= 7.3, 2.3 Hz, 1H), 7.48
(s, 1H), 7.24-7.19 (m, 1H), 7.11 (dd, /= 11.4, 8.4 Hz, {H), 4.49 (dtd, /=483, 8.8, 3.8 Hz, 1H),
3.56-3.48 (m, 1H), 3.47-3.34 (m, 4H), 3.23-3.13 (m, 1H), 2.41 (s, 3H), 2.35-2.21 (m, 1H), 2.19-
2.06 (m, 1H), 2.01-1.91 {m, 1H), 1.84-1.72 (m, 1H), 1.19-1.10 {m, 2H), 1.11-1.04 (m, 2H).
LCMS (ES+) m/z 488 (M+1)
pyrazol-4-yh)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 278

Following the procedure for Example 107 starting from N-(1-(4-amino-1-cyclopropyl-
1 H-pyrazol-5-y-5-fluoroazepan-4-yl}-2,2 2-trifluoroacetamide and S-(fert-butoxycarbonyl-
amino }-2-(2,6-difluorophenyljthiazole-4-carboxylic acid gave, after purification via preparative

HPLC, 278 as the monoformate sait as an off-white solid (209 mg, 50% over two steps). 'H
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NMR (400 MHz, ds-MeOD) & 8.54 (s, 1H), 7.52 (s, 1H), 7.51-7.44 (m, 1H), 7.19-7.12 (m, 2H),
4.86 (dtd, J=48.0, 9.3, 3.0 Hz, 1H), 3.61-3.47 (m, 2H), 3.48-3.36 (m, 4H), 2.46-2.32 (m, 1H},
2.26-2.05 (m, 2H), 1.99-1.86 (m, 1H), 1.23-1.11 (m, 2H), 1.13-1.05 (m, 2H). LCMS (ES+) m/z
492 (M+1)

Example 279 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(5-amino-
3,3-difluoro-azepan-1-yl)-1-cyclopropyl-1H-pyrazol-4-yl]-amide 279

Following the procedure for Example 145 starting from N-(1-(1-cyclopropyl-4-nitro-1H-
pyrazol-5-yl}-6,6-difluoroazepan-4-y1)-2,2,2-trifluoroacetamide gave 279 as the monoformate
salt ag an off-white solid (166 mg, 16% over three steps). 'H NMR (400 MHz, d4~-MeOD) 8 8.55
(s, TH), 7.55-7.43 (rn, 2H), 7.19-7.12 (m, 2H), 3.87-3.71 {m, 1H), 3.69-3.45 {m, 4H1), 3.44-3.39
(m, 1H), 2.70-2.45 (m, 2H), 2.24-2.13 (m, 1H), 2.08-1.95 (m, 1H), [.24-1.11 (m, 2H), 1.14-1.05
(m, 2H). LCMS (ES+) m/z 510 (M+1)

Example 280 (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-
pyrazol-d-yI)-2-(2, 5-difluorophenyljthiazole-4-carboxamide 280

SFC chiral separation of the parent racemic compound gave enantiomer 280. 'H NMR
{400 Mz, DMSO) 6 8.92 (s, 1H), 7.66 (3, 1H), 7.52 (d, /= 8.0 Hz, 3H), 7.28 (t. /= 8.6 Hz, 2H),
637 tm 2 483 (d. = 4.1 Haz, 3H), 3.64 (dt, J=27.0, 13,5 Hz, 2H), 2.26 (s, 3y, 1.92 - 150
(m, 1H), 1.71 (i, J = 19.7, 10.0 Hz, 1H), 1.49 (dd, J = &.3, 6.7 Hz, 1H), 0.9% (d, /= 2.4 Hz, 1H).
ESIMS m/z = 534.1 (M+1)

Example 281 {S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yi)-1-methyl-1H-
pyrazol-4-y)-2-(2,5-difluorophenyi)thiazole-4-carboxamide 281

SFC chiral separation of the parent racemic compound gave enantiomer 281. 'H NMR
(400 MHz, DMSQ) § 8.92 (s, TH), 7.66 (s, 1H), 7.52 (d, /= 8.0 Hz, 3H), 7.28 (t, J = §.6 Hz, 2H),
6.37 (m, 2H), 4.43 (d, J=4.1 Hz, 3H), 3.64 (dt, J=27.0, 13.5 Hz, 2H), 2.26 (s, 3H), 1.92 - 1.80
{m, 1H), 1.71(tt, J=19.7, 10.0 Hz, 1H), 1.49 (dd, /= 8.3, 6.7 Hz, 1H), 0.98 (d, /= 2.4 Hz, 1H).
ESIMS mvz = 534.1 (M+1)

Example 282 (S)-5-amino-N-(5-(5-amino-3,3-difluorcazepan-1-yl)- 1 -methyl-1H-
pyrazol-4-y)-2-(2,5-difluorophenyljthiazole-4-carboxamide 282

SFC chiral separation of the parent racemic compound gave enantiomer 282, "H NMR
(400 MHz, DMSO) 6 9.11 (s, 1H), 8.13 (s, 1H), 7.48 (s, 2H), 7.44 (s, 1H), 7.43 (1, 1H), 7.28 (it,
J=17.5,3.6 Hz, 1H), 3.68 (s, 3H), 3.67 —3.62 (m, 1H), 3.48 — 3.35 (m, 2H), 3.19 — 3.06 (m, 2H),
2.23 (ddd, ./=35.9,24.1, 14.0 Hz, 3H), 1.92 —- 1.82 (m, 1H), 1.73 (ddd, J = 20.0, 12.7, 8.0 Hz,
1H). ESIMS mw/z = 484.1 {M+1)

Example 283 (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)- [-methyl-1H-
pyrazol-4-y1)-2-(2,5-difluorophenyljthiazole-4-carboxamide 283
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SFC chiral separation of the parent racemic compound gave enantiomer 283. 'H NMR
{400 MHz, DMSO) 6 9.11 (s, 1H), 8.13 (s, 1H), 7.48 (s, 2H), 7.44 (s, 1H), 7.43 {m, 1H), 7.28 (tt,

J=17.5,3.6 Hz, 1H), 3.68 (s, 3H), 3.67 ~ 3.62 (m, [H), 3.48 — 3.35 (m, 2H), 3.19 — 3.06 (m, 211,

223 (ddd, /=35.9,24.1, 14.0 Hz, 3H), 1.92 — 1.82 (m, 1H), 1.73 (ddd, /= 20.0, 12.7, 8.0 Hz,
1HFD). ESIMS nv/z = 484.1 (M+1)

Example 284 (S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)- 1 -methyl- 1H-
pyrazol-4-yl)-2-(2-fluoro-5-methylphenyljthiazole-4-carboxamide 284

SFC chiral separation of the parent racemic compound gave enantiomer 284. 'H NMR
(400 MHz, DMSO) 0 8.98 (s, 1H), 8.31 8.08 (d, /= 7.4 Hz, 1H), 7.49 (s, [H), 7.41 (s, 2H), 7.23
(d, J=9.0 Hz, 2H), 3.68 (s, 3H), 3.64 (d, J=14.5 Hz, 1H), 3.45 (ddd, /=19.7, 15.1, 9.3 Hz, 2H),
321 =311 (m, 2H), 2.37 (s, 3H), 2.28 (dd, /= 31.2, 15.2 Hz, 2H), 1.88 (d, /= 15.3 Hz, IH),
1.81 — 1,66 (m, 1H). ESIMS m/z =480.1 (M+1)

Example 285 ((R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-
pyrazoi-4-yi-2-2-fluore-S-methylphenylithiazole-4-carboxamide 285

SFC chiral separation of the parent racemic compound gave enantiomer 285. 'H NMR
(400 MHz, DMSO} 3 8.98 (s, 1H), 8.31 8.08 (d, /= 7.4 Hz, 1H), 7.49 (s, 1H), 7.41 (s, 2H), 7.23
(do S = 9.0 He IHY 368 s, 3Hy 3.ed(d /= 145 Hz, HHD, 3.45(ddd. /= 197, 15,1, 9.3 Hz, 2H).
328 - 3011 g, 2H), 2.37 s, 3H), 2.28 (dd, J=31.2, 13.2 Hz, 2H), L.8& (d, /= 13.3 Hz, [H),
181 - 1.66 (m, 1H). ESIMS m/z = 480.1 (M+1)

i S)-5-armino-N-{5-(5-amino-3,3-diflucroazepan-1-yi}-1-methyi-1H-
pyrazol-4-yl)-2-(2-fluorophenyi)thiazole-4-carboxamide 286

SFC chiral separation of the parent racemic compound gave enantiomer 286. '"H NMR
(400 MHz, DMSO) & 8.99 (s, 1H}), 830 (dd, J = 14.7, 6.9 Hz, 1H), 7.51 (s, 1H), 7.48 — 7.40 (m,
3H), 7.40 ~ 7.32 (m, 2H), 3.68 (s, 3H), 3.50 - 3.37 (m, 3H), 3.16 (m, 2H), 2.35 ~ 2,17 (m, 2H),
87 (m, 1H), 1.76 (m, 1H). ESIMS m/z = 4606.1 (M+1)
pyrazol-4-yh)-2-(2-fluorophenyljthiazole-4-carboxamide 287

SFC chiral separation of the parent racemic compound gave enantiomer 287. '"H NMR
(400 MHz, DMSO) 6 8.99 (s, 1H), 8.30 (dd, J = 14.7, 6.9 Hz, I1H), 7.51 (s, [H), 7.48 — 7.40 (m,
3H), 7.40 - 7.32 (m, 2H), 3.68 (s, 3H), 3.50 — 3.37 (m, 3H), 3.16 (m, 2H), 2.35 - 2.17 (m, 2H),
1.87 (m, 1H), 1.76 (m, 1H). ESIMS m/z = 466.1 (M+1)

Example 288  S-amino-N-(5-((4S,58)-4-amino-5-methoxyazepan-1-yl)-1-methyl-1H-
pyrazol-4-y)-2-(2,6-difluorophenylithiazole-4-carboxamide 288

SFC chiral separation of the parent racemic compound gave enantiomer 288. "I NMR

(400 MHz, DMSO) 6 8.79 (s, 1H), 8.31 (s, 1H), 7.53-7.49 (m, 4H), 7.26 (, J = 8.7 Hz, 2H), 3.63
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(s, 3H), 3.25 (s, 3H), 3.24 - 3.13 (m, 4H), 3.06 {m, 2H}, 1.69 (m, 2H). ESIMS m/z = 478.2
(M+1)

Example 289 5-amino-N-(5-((4R,5R)-4-amino-5-methoxyazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl}thiazole-4-carboxamide 289

SFC chiral separation of the parent racemic compound gave enantiomer 289. 'H NMR
(400 MHz, DMSO) 6 8.79 (s, 1H), 8.31 (s, 1H), 7.53-7.49 (m, 4H), 7.26 (t,.J = 8.7 Hz, 2H), 3.63
(s, 3H), 3.25 (s, 3H), 3.24 - 3.13 (m, 4H), 3.06 (m, 2H), 1.69 (m, 2H). ESIMS m/z = 478.2
(M+1)

Example 290 (S)-5-amino-2-(2,6-diflucrophenyi)-N-(5-(5-(dimethylamino)-3,3-
diftuoroazepan-1-yl)-1-methyl-1 H-pyrazol-4-yhthiazole-4-carboxamide 29§

SF{ chiral separation of the parent racemic compound gave enantiomer 290. "H NMR
(400 MHz, DMSO) 0 8.70 (s, 1H), 8.18 (s, 1H), 7.54 (s, 1H), 7.50 {m, 2H), 7.25 (t,./ = 8.6 Hz,
2H), 3.68 (s, 3H), 3.65 ~3.51 (m, 2H), 2.84 (s, 1H), 2.24 (m, 4H), 2.07(s, 6H), 1.96 —~ 1.76 (m,
2y Enins mz = 3120 (M D

Example 292 3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl}- 1 -methyl-1H-pyrazol-
4-yN-6-{2-fluorophenyl)picolinamide 292

otbrwmy the procedures of Example 180, compound 292 was prepared. 'H NMR (400
MHz, DMS0) 0 9.72 (s, 1H), 8.02(t, /=73 Hz, 1H), 7.72 (dd, /= 8.7, 2.1 Hz, 1H), 7.66 (s,
1H), 7.45 - 738 {m, 1H), 7.38 = 7.25 (m, 3H), 7.07 (s, 2H), 3.80 - 3.58 (m, 4H), 3.51 — 3.33 (m,
2H}, 320 - 5.03 {m, 2H), 2.25 - 2.09 (m, 1H), 1.90 ~ 1.76 (m, 1H), 1.76 —~ 1.6] (m, 1H), 1.34 —
1.37 (m, 1H). MS(ESI) m/z: 460.2 [M+H "L

Example 293 3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-
yD-6-(2-fluorophenylpyrazine-2-carboxamide 293

Following the procedures of Example 180, compound 293 was prepared. 'H NMR (400
MHz, DMS0) 6 9.79 (s, 1H), 8.68 (d, /= 2.3 Hz, 1H), 825 (s, 1H), 8.12 (t, /=8&.1 Hz, 1H), 7.74
(s, 2H), 7.60 = 7.52 (m, 1H), 7.52 - 741 (m, 1H), 7.41 - 7.28 (m, 2H}, 3.77 - 3.57 (m, 5H), 3.18
~2.96 (m, 3H), 2.31 = 2,15 (m, 2H), 1.94 — 1.81 (m, 1), 1.81 - 1.62 (m, 1H). MS(ESD) m/z:
461.2 [M+H'].

Example 291 (R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(5-(dimethylamino)-3,3-
difluoroazepan-1-yi)-1-methyl-1H-pyrazol-4-ylithiazole-4-carboxamide 291

SFC chiral separation of the parent racemic compound gave enantiomer 291, '"H NMR
(400 MHz, DMSQ) 6 8.70 (s, 1H), 8.18 (s, 1H), 7.54 (s, 1H), 7.50 (m, 2H), 7.25 (t, /= 8.6 Hz,
2H), 3.68 (s, 3H), 3.65 - 3.51 (m, 2H), 2.84 (s, 1H), 2.24 (m, 4H), 2.07(s, 6H), 1.96 - 1.76 (m,
2H). ESIMS m/z = 512.1 (M+1)
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Example 294  S-amino-N-(5-((48,5R)-4-armino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(2-fluoro-5-methylphenylithiazole-4-carboxamide 294

Following the procedure for Example 221 starting from N-(1-(4-amino-1-methyl-14-
pyrazol-5-yl)-5-fluoroazepan-4-yl)-2,2, 2-trifluoroacetamide and 5-(zert-butoxycarbonyl-aming)-
2-(2-fluoro-5-methylphenyljthiazole-4-carboxylic acid gave, after purification via silica gel
column chromatography (5% MeOH/DCM with 1% 7 N ammonia in MeOH), 254 as a cream
solid (107 mg, 48%). 'H NMR (400 MHz, CDCI3) ¢ 8.73 (s, 1H), 7.90-7.84 (m, 1H), 7.82 (s,
1H), 7.17-7.11 (m, 1H), 7.04 (dd, /=11.1, 8.4 Hz, 1H), 6.10 (s, 2H), 4.95-4.78 (m, 1H), 3.74 (s,
3H), 3.49-3.33 (m, 3H), 3.24-3.11 (m, 2H), 2.40 (s, 3H), 2.40-2.26 {m, 1H), 2.09-1.91 (m, 2H),
1.87-1.77 (m, 1H). Alkyl NH; not seen. LCMS (ES+) m/z 462 (M+1)

Example 295 3-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan- 1 -yD)-1-methyl- 1 H-

pyrazol-4-yl)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 295

Following the procedure for Example 221 starting from N-(1-(4-amino-1-methyl-1H-
pyrazei-5-vh-S-fluorsareran-4- w12 2 2intluoroacetamide and S-(rerr-butoxycarbonyl-amino)-
2~(2,5-difluorophenylithiazole-4-carboxylic acid gave 295 as a dark cream solid (166 mg, 73%
over three steps. "H NMR (400 MHz, CDCI3) 6 8.65 (s, 1H), 7.87-7.81 (m, 2H), 7.17-7.09 (m,
PRy 707700 dm PHL A 1A 2R 490 0dd, = 4701 6.7 He, THGL 374 (s 3HY 3.49-332 (m
3H), 3.23-3.09 (m, 2H), 2.36-2.28 (m, 1H), 2.18-1.81 (m, 3H). Alkyl NH; not seen. LCMS
{(ES+) m/z 466 (M+1)

Example 296 5-amino-N-{5-({48,53R)}-4-aming-3-flucreazepan-1-yi-l-metlyl- 1 H-
pyrazol-4-yh)-2-(2-fluorophenyDthiazole-4-carboxamide 296

Following the procedure for Example 221 starting from N-(1-(4-amino- 1 -methyl-1 H-
pyrazol-5-y)-5-fluoroazepan-4-yl)-2,2 2-trifluoroacctamide and 5-(tert-butoxycarbonyl-amino )-
2-(2-fluorophenyl)thiazole-4-carboxylic acid gave, after purification vig silica gel column
chromatography (5-7% MeOH/DCM with 1% 7 N ammonia in McOH), 296 as a cream solid
{128 mg, 59% over three steps). 'H NMR (400 MHz, CDCI13) & 8.72 (s, 1H), 8.13-8.08 (m, 1H),
7.84 (s, 1H), 7.40-7.32 (m, 1H), 7.29-7.20 (m, 1H), 7.17 (dd, /= 11.4, 8.3 Hz, 1H), 6.10 (s, 2ZH),
4.89 (dd, /= 47.0, 7.0 Hz, 1H), 3.74 (s, 3H), 3.50-3.31 (m, 3H), 3.22-3.09 (m, 2H), 2.37-2.27
(m, iH), 2.12-1.89 (m, 2H), 1.86-1.78 (m, 1H). Alkyl NH; not seen. LCMS (ES+) m/z 448
(M+1)

Example 297 5-amino-N~(5-((4S,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-yh)-2-(3-fluoropyridin-2-yhithiazole-4-carboxamide 297

Following the procedure for Example 107 starting from N-(1-(4-amino-1-methyl-1H-
pyrazol-53-yh)-5-fluoroazepan-4-yl)-2,2,2-trifluoroacetamide and 5-(feri-butoxycarbonylamino)-

2-(3-fluoropyridin-2-yl)thiazole-4-carboxylic acid gave 297 as a pale brown solid (424 mg, 72%



1o

15

25

30

35

WO 2013/045461 3271 - PCTEP2012/068899

over 2 steps). 'H NMR (400 MHz, CDClz) 6 8.70 (s, 1H), 8.39 (dt, /= 4.6, 1.4 Hz, 1H), 7.86 (s,
1H), 7.52 (ddd, /= 10.8, 8.3, 1.4 Hz, 1H), 7.32-7.26 {m, 1H), 6.32 (s, 2H), 4.51 (dtd, /= 47.9,
8.5,3.6 Hz, 1H), 3.73 (s, 3H), 3.40-3.17 (m, 5H), 2.34-2.19 (m, 1H), 2.16-1.96 (m, 2H), 1.79-
1.66 (m, 1H). Alkyl NH; not seen. LCMS (ES+) m/z 449 (M+1)

Example 298  5-amino-N-(5-((45,55)-4-amino-5-fluoroazepan-1-yl}-1-methyl-1H-
pyrazol-4-yi)-2-(pyridin-2-yljthiazole-4-carboxamide 298

Following the procedure for Example 107 starting from N-(1-(4-amino-1-methyl-1H-
pyrazot-S-yh)-5-fluoroazepan-4-yi)}-2,2 2-trifluoroacetamide and 5-(fers-butoxycarbonyiamino -
2-(pyridin-2-yljthiazole-4-carboxylic acid gave 298 as a pale yellow solid (418 mg, 74% over 2
steps). 'H NMR (400 MHz, CDCl1:) 8 8.54 (d, J=4.9 Hz, 1H), 8.40 (s, 1H), 8.06 (d, /= 8.0 Hz,
1H), 7.78-7.73 {m, 2H}, 7.28-7.23 {m. 1H), 6.26 (s, 2H), 4.51 (dtd, J = 48.0, 8.8, 3.8Hz, 1H),
3.73 (s, 3H), 3.37-3.20 (m, 5H), 2.35-2.21 (m, 1H), 2.18-2.04 (m, 1H), 2.02-1.92 (m, 1H), 1.79-
1.66 (m, 1H). Alkyl NH; not seen. LCMS (ES+) m/z 431 (M+1)

Example 299 3-Amino-2- bfunro-pymidin-2-yik-thiazole-4-carboxylic acid [5-(5-
amino-3,3-difluoro-azepan-1-y)-1-methyl-1H-pyrazol-4-yl]-amide 299

Following the procedure for Example 143 starting from rer-butyl 6,6-difluoro-1-(1-
methyi-4-nitro- VA -pyrazo b S-vimronan-d-vicarbamate gave 299 as 2 pale vellow solid (3530 mg,
43% over 3 steps). 'H NMR (400 MHz, CDCl) 0 ¥.56 (s, 1H), 8.39 (dt, / = 4.6, 1.4 Hz, 1H),
7.81 (s, IH), 7.52 (ddd, J = 10.8. 83, 1.4 Kz, 1H} 7.32-7.26 (m, 1H), 6.32 (s, 2H}., 3.76 (s, 3H),
3.71-3.57 (m, 1H), 3.54-3.35 {m, 381, 3.353-3.24 (m, TH). 2.41-2.26 {m, 2H), 2.03-1.92 (m, 1H),
1.90-1.78 (m, 1H), 1.34 {(br s, 2H). LCMS (ES+) m/z 467 (M+1)

Exarople 360 5-Amino-2-pyridin-2-yl-thiazole-4-carboxylic acid [5-(5-amino-3,3~
difluoro-azepan-1-yi)- 1-methyl- 1H-pyrazol-4-yl]-amide 300

Following the procedure for Example 145 starting from tert-butyl 6,6-difluoro-1-(1-
methyl-4-nitro-1H-pyrazol-5-yljazepan-4~ylcarbamate gave 300 as a pale yellow solid (519 mg,
66% aver 3 steps). *H NMR (400 MHz, CDClLy) 6 8.55 (d, /= 4.9 Hz, 1H), 8.41 (s, [H), 8.07 (d,
J=8.0Hz, IH), 7.76 (t, J= 7.8 Hz, 1H), 7.69 (s, 1H), 7.33-7.20 (m, [H), 6.25 (s, 2ZH), 3.77 (s,
3H), 3.74-3.59 (m, 1H), 3.55-3.36 (m, 3H), 3.33-3.23 (m, 1H), 2.43-2.28 (m, 2H), 2.03-1.92 (i,
1H), 1.88-1.77 (m, 1H). Alkyl NH; not seen. LCMS (ES+) m/z 449 (M+1).

Example 301 (S)-5-Amino-2-(2,6~difluorophenyl)-N-(5-(3-methylpiperazin-1-yl)-1-
(2,2, 2-trifluorocthyl)- 1 H-pyrazol-4-yl)thiazole-4-carboxamide 301

Following the procedure for Example 233 starting from tert-butyt (8)-4-(4-(5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenyi)thiazole-4-carboxamido)-1-(2,2,2-trifluoroethyl)-
1H-pyrazol-5-y1)-2-methylpiperazine- 1-carboxylate gave 361 as a white solid (25 mg, 50%). 'H-
NMR (500 MHz, CD,0OD) § (ppm): 7.69 (s, 1H), 7.51-7.45 (m, 1H), 7.16-7.12 (m, 2H), 4.90-
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4,78 (m, 2H), 3.22.-3.17 {m, 1H), 3.05-2.86 (m, 6H), 1.08 (d, J=6 Hz, 3H); MS (ESI) m/z: 502
IM+H'T

Example 304 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(3,3-
difluoro-5-hydroxy-azepan-1-yl)-1-methyl-1H-pyrazol-4-yl}-amide 304

Foliowing the procedure for Example 101 starting from benzaldehyde O-6,6-difluoro-1-
(1-methyl-4-nitro-1H-pyrazol-5-ylazepan-4-yl oxime from Example 85a gave, after purification
via preparative HPLC 304 as a white solid (37 mg, 27% over three steps). "H NMR (400 MHz,
CDClL:) 8 8.77 (s, 1H), 7.84 (s, TH), 7.39-7.29 (m, 1H), 7.09-6.99 (m, 2H), 6.19 (s, 2H), 4.30 (s,
1H), 3.75 (3, 3H), 3.66-3.36 (m, 3H), 3.34-3.24 {m, 1H), 2.57-2.40 (m, 2H), 2.10-2.02 (m, 3H).
LCMS (ES+) m/z 485 (M+1)

Example 305 S-amino-N-{5-((4S,5R}-4-zminc-3-methoxvazepan-1-yl)-l-methyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 305

Following the procedure for Example 101 starting from zert-butyl 5-methoxy-1-(1-
methyl-4-nitro- 1 H-pyrazoi-3-ylazepan-d-yicur bemure rom Example 49cgave 305 as an apricot
foam (286 mg, 66% over three steps). 'H NMR (400 MHz, CDC13) 6 8.94 (s, 1H), 7.90 (s, 1H),
7.38-7.28 (m, 1H), 7.02 (t, ./ = 8.7 Hz, 2H), 6.16 (s, ZH), 3.72 (s, 3H), 3.49-3.44 (m, 1H), 3.45-
318 {m, 68D 3.20-3.06 (m. 2D, 201722060 (my . 206-1.90 dmy THL ERS-163 (mu ZHD. Akl
Nit; not observed. LCMS (ES+)ynvz 478 (M~ 1)

Example 306 S-amino-N-(5-((3R,5R}-5-amino-3-fluorcazepan-1-yl}-1-cyclopropyl-1H-
pyrazel-4-y1)-2-(2,6-difluorophenyljthiazole-4-carboxamide 306

Following the procedure for Example 107 starting from N-(1-(4-amino-1-cyclopropyl-
1 H-pyrazol-5-yh)-6-fluoroazepan-4-y1)-2,2 2-trifluoroacetamide from Example 53a gave, after
purification via chiral preparative HPLC, 306 as an off-white solid (7.6 mg, 2% over 2 steps). 'H
NMR (400 MHz, d:-MeOD) 8 7.63 (s, 1H), 7.51-7.42 (m, 1H), 7.20-7.11 (m, 2H), 4.85-4.85 (m,
1H), 3.63-3.46 (m, 4H), 3.45-3.27 (m, 2H), 2.34-2.18 (m, 11}, 2.10-1.90 (m, 2H), 1.80-1.66 (m,
TH), 1.25-1.15 (m, 1H), 1.17-1.00 (m, 3H). LCMS (ES+) m/z 492 (M+1)

Example 307 5-amino-N-(5-((3S5,55)-5-amino-3-fluoroazepan-1-yi)-1-cyclopropyl-1H-
pyrazol-4-y1}-2-(2,6-difluorophenylithiazole-4-carboxamide 367

Following the procedure for Example 107 starting from N-(1-(4-amino-1-cyclopropyl-
1 H-pyrazol-5-yl)-6-fluoroazepan-4-yl)-2,2,2-triflucroacetamide from Example 53a gave, after
purification via chiral preparative HPLC, 307 as an off-white solid (7.8 mg, 2% over 2 steps). 'H
NMR (400 MHz, d:-MeOD) 6 7.63 (s, 1H), 7.51-7.42 (m, 1H)}, 7.20-7.11 (m, 2H), 4.89-4.85 (m,
1H), 3.63-3.46 (m, 41), 3.45-3.27 (m, 2H), 2.34-2.18 (m, 1H), 2.10-1.90 (i, 2H), 1.80-1.66 (m,
1H), 1.25-1.15 (m, 1H), 1.17-1.00 (1, 3H). LCMS (ES+) m/z 492 (M+1)
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pyrazol-4-y1)-2+(2,6-difluorophenyijthiazole-4-carboxamide 308

Following the procedure for Example 107 starting from N-(1-(4-amino-1-cyclopropyl-
[ H-pyrazol-5-yD)-6-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide from Example 53a gave, after
purification via chiral preparative HPLC, 308 as an off-white solid (2.6 mg, 1% over 2 steps). 'H
NMR (400 MHz, ds-MeOD) & 7.58 (s, 1H), 7.52-7.44 (m, 1H), 7.21-7.11 (m, 2H), 4.87-4.86 (m,
1H), 3.61-3.49 (m, 4H), 3.38-3.30 (m, 1H), 3.12 (t, /= 5.8 Hz, 1H), 2.32-2.23 (m, 1F), 2.21-2.07
{m, 1H), 2.03-1.93 (m, 1H), 1.93-1.83 (m, 1H), 1.22-1.04 (m, 4H). LCMS (ES+) m/z 492 (M+1)

Example 309 S-amino-N-(5-((3R,55)-5-amino-3-fluoroazepan-1-yl)-1-cyclopropyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 309

Following the procedure for Example 107 starting from N-{!-(4-amino-1-cyclopropyl-
1 H-pyrazol-5-yl)-6-fluoroazepan-4-y1)-2,2,2-trifluoroacetarmide from Example 53a gave, after
purification via chiral preparative HPLC, 369 as an off-white solid (2.5 mg, 1% over 2 steps). 'H
NMR (400 MHz, dy-MeOD) 8 7.38 (s, 1H), 7.32-7.44 (m, 1My, 7 21710 ¢m, 2H), 4 87-4 K6 (m,
1H), 3.61-3.49 (m, 4H), 3.38-3.30 (m, 1H), 3.12 (t,./= 5.8 Hz, 1H), 2.32-2.23 (m, 1H), 2.21-2.07
(m, 1H), 2.03-1.93 (m, [H), 1.93-1.83 {m, [H), 1.22-1.04 (m. 4H). LCMS (ES+) m/z 492 (M+1)
pyrazol-4-yl)-2-(2,6-difluorophenyljthiazole-4-carboxarmde 31¢

Following the procedure for Example 101 starting from rerr-butyl S-hydroxy-1-(1-
methyl-4-nitro- L H-pyrazob-5-yliazepan-4-yicarbamate from Exampie 49d gave 310 as a light
beige solid (106 mg, 68% over three steps). 'H NMR (400 MHz, dg-DMSO) 6 9.05 (br s, 1H),
7.60-7.47 (m, 4H), 7.28 {t, /= 8.8 Hz, 2H), 3.90-3.82 (s, 1H), 3.70-3.58 (m, 3H), 3.40-3.20 (m,
3H), 3.08-2.92 (m, 2H), 1.99-1.83 (m, 2H), 1.70-1.55 (m, 2H). Alkyl NH; and OH not observed.
LCMS (ES+) nv/z 464 (M+1)

| Example 313 S-amino-N-[5~(5,8-diazaspiro[2.6]nonan-8-yl)-1-methyl-pyrazol-4-yl}-2-

(2,6-difluorophenyiithiazole-4-carboxamide 313

Following the procedures in Example 101, starting from rers-butyl 8-(1-methyl-4-nitro-
1 H-pyrazol-5-yl)-5,8-diazaspiro[ 2.6 nonane-5-carboxylate gave 313 as a pale yellow solid (90
mg, 35% over three steps). '"H NMR (400 MHz, CDClL) 8 12.25 (s, 1H), 8.15 (s, 1H), 7.41-7.22
(m, 1H), 7.02 (t, J= 8.6 Hz, 2H), 6.34 (s, 2H), 3.66 (5, 3H), 3.38 (t, /= 6.3 Hz, 2H), 3.11 (1, /=
6.3 Hz, 2H), 2.97 (s, 2H), 2.74 (s, 2H), 0.33 (t, /= 5.3 Hz, 2H), 0.13 {t, /= 5.3 Hz, 2H).
Exchangeable NH not observed. LCMS (ES+) m/z 460 (M+1)

Example 314 5-amino-N-[3-(4-amino-3-methoxy-azepan-1-yl)-1-methyl-pyrazol-4-yi]-
2-(2,6-difluorophenyl)thiazole-4-carboxamide 314



10

15

20

25

30

35

WO 2013/045461 -324 - PCT/EP2012/068899

Chiral separation by SFC of racemic 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-
methyl-pyrazol-4-yl]-2-(2,6-difluorophenyl)thiazole-4-carboxamide gave 314. 'H NMR (400
MHz, DMSO) & 9.28 (s, 1H), 7.64 (s, IH), 7.61 — 7.40 (m, 4H), 7.32 - 7.17 {m, 2H), 3.62 (s, 3H),
3.40 (d, J=8.4 Hz, 1H), 3.20 (s, 3H), 3.18 ~ 3.07 (m, 2H), 3.07 - 2.92 (m, 3H), 2.13 — 1.93 (m,
1H), 1.83 - 1.74 (m, 1H), 1.74 — 1.56 (m, 2H). LCMS (ES+) m/z 478 (M+1}

Example 315 5-amino-N-(5-((4S,5R)~-4-amino-5-hydroxyazepan-1-yl)-1-methyl-1H-
pyrazol-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 315

Chiral separation by SFC of racemic 5-amino-N-{3-(4-amino-5-methoxy-azepan-1-yl)-1-
methyl-pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide gave 315. "H NMR (400
MHz, DMSO) 8 9.28 (s, 1H), 7.64 (s, 1H), 7.60 = 7.42 (m, 4H), 7.31 - 7.20 (m, 2H), 3.62 (s, 3H),
3.44 - 3.36 (m, 1H), 3.19 (s, 3H), 3.18 - 3.07 (m, 2H), 3.02 (dt, I = 13.0, 3.8 Hz. 3H), 2.12 -
1.95 (m, 1H), 1.86 — 1.73 (m, 1H), 1.73 — 1.57 (m, 2H). LCMS (ES+) m/z 47K (M+1)

Example 318 5-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(2-oxoazepan-1-
vDpyrazol-4-ylithiazole-4-carboxamide 318

Following the procedures in Example 101, starting from 1-(1-methyl-4-nitro- 1 H-pyrazol-
S-yl)azepan-2-one gave 318 as a white solid (51 mg, 26% over three steps). 'H NMR (400 MHz,
CDCly 0 8.40 (s, THy, 7.95 (5, TH), 7.33-7. 28K (m, HHD), 700 (1 J = 2.9 Mz, 2H ot 0q, 2HY,
3.78-3.58 {m, 5H), 2.76 (d, J = 7.4 Hz, 2H), 1.92-1.73 {(m, 6H). LUMS (E5~) mvz 447 (Miri)

Example 319 5-amino-2-(2,6-diffuorophenyl}-N-[ I-methyi-5-(7-oxo-1,4-diazcpan-1-
yvhpyrazol-4-ylithiazole-4-carboxamide 319

Following the procedures in Example 101, starting from fers-butyl 4-(1-methyl-4-nitro-

1 H-pyrazol-5-yl)-3-0x0-1,4-diazepane-1-carboxylate gave 319 as a white solid (35 mg, 20%
over three steps). '"H NMR (400 MHz, CDCly) 6 8.70 (s, 1H), 7.96 (s, 1H), 7.36-7.28 (m, 1H),
7.02 (t,J= 8.7 Hz, 2H), 6.16 (s, 2H), 3.83 (ddd, /= 15.2, 8.3, 2.4 Hz, 1H), 3.72 (s, 3H), 3.64
(ddd, J=15.2, 6.1, 2.5 Hz, 1H), 3.22-3.02 (m, 4H), 2.96-2.84 (m, 2H). Exchangeablec NH not
observed. LCMS {(ES+) m/z 448 (M+1)

Example 322 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-y1}-1-methyl-pyrazol-4-yl]-
2-(2-pyridyl)thiazole-4-carboxamide 322

Following the procedure Example 101, reacting tert-butyl ((4R,5R)-1-(4-amino-1-
methyl-1H-pyrazol-5-yl)-5-methoxyazepan-4-yl)carbamate and 5-({tert-butoxycarbonyl)amino)-
2-(pyridin-2-yD)thiazole-4-carboxylic acid gave racemic 322 (58.4 mg, 41% over two steps). 'H
NMR (400 MHz, DMS50) 6 8.89 (5, 1H), 8.54 (d,/=4.7 Hz, 1H), 8.17 (d, J= 8.0 Hz, 1H), 7.89
(t, J=17.7 Hz, 1H), 7.62 — 7.47 (m, 3H), 7.43 = 7.31 (m, 1H), 3.64 (s, 3H), 3.27 (s, 3H), 3.23
2.91 (m, 6H), 2.15 - 2.00 (m, 1H), 1.92 - 1.80 (m, 1H), 1.79 - 1.55 (m, 2H). LCMS (ES+) m/z
443 (M+1)
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Example 323 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(3-fluoro-2-pyridyhithiazole-4-carboxamide 323

Following the procedure Example 101, reacting tert-butyl ((4R,5R)-1-(4-amino-1-
methyl-1H-pyrazol-5-yl)-5-methoxyazepan-4-yhcarbamate and 5-((tert-butoxycarbonyl)amino)-
2-(3-fluoro-pyridin-2-yljthiazole-4-carboxylic acid gave racemic 323 (35.8 mg, 24% over two
steps). "H NMR (400 MHz, DMSO) 5 8.84 (s, 1H), 8.43 (d, J= 4.6 Hz, 1H), 7.89 — 7.78 (m, 1H),
7.66 (s, 2H), 7.62 (s, 1H), 7.48 (dt, /= 8.3, 4.1 He, 1H), 3.65 (s, 3H), 3.28 (d, /= 7.5 Hz, 5H),
3.26 - 2.95 (m, 8H), 2.07 (dd, J = 10.6, 4.4 Hz, 1H), 1.92 (dd, J= 10.6, 7.4 Hz, 1H), 1.79 — 1.55
(m, 2H). LCMS (ES+) m/z 461 (M+1)

Example 324 S-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-methyl-pyrazol-4-yiij-
2-(2-fluorophenylthiazole-4-carboxamide 324

Following the procedure Example 101, reacting tert-butyl ((4R,5R)-1-(4-amino-1 -
methyl-1H-pyrazol-5-yl}-5-methoxyazepan-4-ylcarbamate and 5-({(tert-butoxycarbonyl)amino)-
2-{2-fluorophenyifthiazole-4-carboxylic acid gave 324 (118 mg, 63% over two steps). H “i#
(400 MHz, DMSO) & 8.94 (s, 1H), 830 (t, /= 8.2 Hz, 1H), 7.51 (s, 1H), 7.48 - 7.39 (m, 3H),
7.39-7.27 (m, 2H), 3.64 (s, 3H), 3.27 (s, 4H), 3.24 - 2.90 (m, 7H), 2.14 - 2.01 {m, 1H), 1.91 -
P81 {m, 1H), 177 - L34 {m, 2H), LCMS (ES+ymiz 460 (M+1}

Example 325 3-amino-N-[5-(4-amimno-3-methoxy-azepan-1-yij-1-methyi-pyrazoi-4-yij-
2-(2-fluoro-5-methyl-phenyl)thiazole-4-carboxamide 325

Following the procedure Example 101, reacting tert-butyt ((4R,5R)-1~{4-amino-} -
methyl-1H-pyrazol-5-y1)-5-methoxyazepan-4-yhcarbamate and 5-((tert-butoxycarbonyl)amino)-
2-(2-fluoro-5-methylphenyljthiazole-4-carboxylic acid gave 325 (70.8 mg, 40% over two steps).
"H NMR (400 MHz, DMSO) & 8.98 (s, 1H), 8,07 (d, J = 7.4 Hz, 1H), 7.48 (s, 1H), 7.40 (s, 2H),
7.23 (d, J=9.0 Hz, 2H), 3.64 (s, 3H), 3.24 (s, 4H), 3.23 - 2.86 (m, §H), 2.37 (s, 3H), 2.11 ~ 1,95
{m, 1H), 1.91 - 1.79 (m, 1H), 1.79 — 1.53 (tn, 2H). LCMS (ES+) m/z 474 (M+1).

Example 326 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(2,5-difluorophenylithiazole-4-carboxamide 326

Following the procedure Example 101, reacting tert-butyl ((4R,5R}-1-(4-amino-1-
methyl- 1H-pyrazol-5-yl)-5-methoxyazepan-4-yljcarbamate and 5-((tert-butoxycarbonyl)amino)-
2-(2,5-difluorophenylithiazole-4-carboxylic acid gave 326 (64.2 mg, 33.6% over two steps). 'H
NMR (400 MHz, DMSO) 6 9.08 (s, 1H), 8.22 — 8.10 (m, 1H), 7.46 (d, J= 9.7 Hz, 2H), 7.45 -
7.35 (m, 2H), 7.34 - 7.18 (m, 1H), 3.64 (s, 3H), 3.23 (d, /= 12.0 Hz, 4H), 3.21 - 2.89 (m, 6H),
2.10 - 1.97 (m, 1H), 1.89 —~1.79 (m, 1H), 1.78 — 1.53 (m, 2H). LCMS (ES+) mvz 478 (M+1)

Example 327 5-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(2,6-difluorophenylithiazole-4-carboxamide 327
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Chiral separation by SFC of racemic 5-amino-N-{5-(4-amino-5-hydroxy-azepan-1-yl)-1-
methyl-pyrazol-4-y1]-2-(2,6-difluorophenyljthiazole-4-carboxamide gave single enantiomer 327.
"H NMR (400 MHz, DMSO) 8 9.14 (s, TH), 7.60 (s, 1H), 7.57 ~ 7.41 (m, 3H), 7.27 (t, ] = 8.7 Hz,
2H), 3.77(d, J = 7.1 Hz, 1H), 3.62 (s, 3H), 3.25 - 2.91 (m, 5H), 1.96 — 1.78 (m, 2H), 1.72 - 1.55
(m, 2H). LCMS (ES+) m/z 464 (M+1)

Example 328 5-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-yi]-
2-(2,6-diftuorophenylithiazole-4-carboxamide 328

Following the procedures of Example 333, and starting from 5-azido-1-(1-methy!-4-
nitro-1H-pyrazol-5-ylazepan-4-ol which is the sccond eluting peak on chiral separation, 328
was obtained (18%). 'H NMR (400 MHz, DMSO} § 8.85 (s, 1H), 7.60 - 7.39 (m, 4H), 7.27 (t,J
= 8.7 Hz, 2H), 3.63 (s, 3H), 3.22 - 3.01 (m, 5H), 2.81 —2.68 (m, 1H), 1.97 - 1.78 (m, 2H), 1.76
- 1.62 (m, 1H), 1.62 — 1.45 (m, 1H). LCMS (ES+) m/z 464 (M+1)

Example 331 5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-
yij-2-(2,6-difluorophenylthiazole-4-carboxamide 331

Racemic trans~ tert-butyl N-[1-(2-cyclopropyl-4-nitro-pyrazol-3-yl)-5-fluoro-azepan-4-
yllcarbamate was chirally separated on AD column with 20% methanol w/ 0.1% NH4OH.
Folowing the procedures in Example 369, the sceond eluting peak was converted to 331 H
NMR (400 MHz, DMSQ) 8 8.83 (s, 1H), 7.59 — 7.40 (m, 4H), 7.26 (t, ] = 8.7 Hz, 2H), 4.44 (dtd,
J=479,83,3.7Hz, 1H), 3.54 (tt, J=7.5,3.9 Hz, 1H), 3.27 - 3.05 (m, SH), 2.23 - 2.09 (m, 1H),
2.01 = 1.77 (m, 4H), 1.70 — 1,33 (m, 1H), 1.03 (dd, J = 7.4, 3.8 Hz, 2H), 0.94 (dd, J = 6.8, 4.6 Hz,
2H). LCMS (ES+) m/z 492 (M+1)

Example 332 S-amino-N-[5~(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-
yl}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 332

Following the preparation of 331, the first eluting peak was converted to single
cnantiomer 332. 'H NMR (400 MHz, DMSO) 8 8.81 (s, 1H), 8.25 (s, 1H), 7.95 (s, 1H), 7.60 —
7.42 (m, 3H), 7.27 (t, J= 8.7 Hz, 2H), 4.64 — 4.42 (m, 1H), 3.59 — 3.49 (1, 1H), 3.32 -3.10 (m,
5H), 2.24 - 2.07 (m, 1H), 2.03 — 1.85 (m, 2H), 1.74 - 1.59 (m, 1H), 1.04 (dd, /= 8.3, 4.1 Hz,
2H), 6.96 (dd, .J = 10.3, 5.8 Hz, 2H). LCMS (ES+) m/z 492 (M+1)

Example 333 S-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(2,6-difluorophenyDthiazole-4-carboxamide 333

Step A: A solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ol (502 mg,
1.78 mmol) (first eluting peak on chiral separation) in THF/water (15 ml./ 3 ml) was treated
with triphenylphosphine (476 mg, 1.78 mmol) and the reaction mixture was heated at 60 °C for 5
hr. EtOAc (100 mL) was added and the mixture was washed with saturated aqueous NaHCO;
solution (20 mL). The aqueous layer was extracted with EtOA¢ (50 mL) and the combined
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organic layers were dried over MgSQOy4 and concentrated under reduced pressure to give an oil,
To a solution of this oil in dry DCM (20 mL) at 0 °C was added DIPEA (0.85 mL., 4.88 mmol)
and trifluoroacetic anhydride (0.29 mL, 2.05 mmmol). The reaction mixture was allowed to warm
to room temperature and stirred for 4 hr. Water (20 mL) was added and the mixture extracted
with DCM (100 mL). The organic layer was separated, dried over MgSO, and concentrated
under reduced pressure. Purification via silica gel column chromatography (0 to 100%
EtCAc/heptane) gave 2,2, 2-trifluoro-N-(5-hydroxy-1-(1-methyl-4-nitro- I H-pyrazol-5-ylyazepan-
4-yhacetamide as a yellow oil (626 mg, 88%). A solution of this oif (554 mg, 1.57 mmol) in
MeOH (20 mL) was treated with ammonium formate (1002 mg, 15.7 mmol) and 10% palladium
on carbon (50 mg). The mixture was heated at 65 °C for 1 hr. After cooling fo room temperature
the catalyst was filtered off and the filirate concentrated under reduced pressure. The residue was
partitioned between saturated aqueous NaHCOz solution (20 mL) and DCM (50 mL). The
aqueous layer was extracted with DCM (3 x 50 mL) and the combined organic layers were dricd
over MgS0, and concentrated under reduced pressure to give N-(1-{4-amino-i-methyi-1H-
pyrazol-5-yl)-5-hydroxyazepan-4-yi)-2,2,2-trifluoroacetamide as an orange form.

Step B: To a solution of N-(1-(4-amino-1-methyl-1H-pyrazol-5-y[)-5-hydroxyazepan-4-
yi}-2,2, 2-trifluoroacctarmde (304 mye, .57 mmoly in DCM (20 mL) was added DIPEA {1 63 mL,
9.42 mmol), PyBOP (1.17 mg, 2.20 mmo!) and 3-(terz-butoxycarbonylamino )-2-(2,6-
diftuorophenyl)-thiazole-4-carboxylic acid (559 mg, 1.57 mmol) and the mixture was stirred at
room temperature for 18 hr. The mixture was diluted with DCM (100 mL) and washed with
water (20 mL). The organic layer was separated, dried over MgSOy4 and the solvent removed
under reduced pressure. Purification vig silica gel column chromatography (0 to 100%
EtOAc/heptane) gave fert-butyl 2-(2,6-difluorophenyl)-4-(5-(4-hydroxy-5-(2,2,2-
trifluoroacetamido)azepan-1-yl)-1-methyl-1 H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as
an off-white solid (240 mg, 23%). This solid {240 mg, 0.36 mmol) was stirred with HCl in 1,4-
dioxane (4 M, 6 mL, 24 mmol) in MeOH (5 mL) at room temperature for 18 h. The solvent was
removed under reduced pressure, basified with saturated NaHCOs, and extracted with ethyl
acetate (3x). The combined organic layers were dried over MgSQO4 and the solvent removed
under reduced pressure and the residue purified by preparative HPLC to afford 333. LCMS (ES+)
m/z 464 (M+1)

Example 334 5-amino-2-(2,6-difluorophenyl)-N-[ I-methyl-5-[(48)-4-[(3-methyloxetan-
3-ylymethylamino Jazepan-1-yl]pyrazol-4-yl|thiazole-d-carboxamide 334

To a solution of (S)-tert-butyl (4-((5-(4-aminoazepan-1-yi)-1-methyl-1H-pyrazol-4-
ylcarbamoyl)-2-(2,6-difluorophenyl)thiazol-5-yl)carbamate (103 mg, 0. 19mmol) in acetonitrile
(2 mL) and THF (2 mL) was added 3-(iodomethyl})-3-methyl-oxetane (78 mg, 0.38 mmol) and
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potassium carbonate (130 mg, 0.94 mmol}. The mixture was heated at 65 °C for 3 days. After
cooling to room temperature, water (20 mL) was added and the mixture extracted with DCM (50
mLx3). The organic layer was separated, dried over MgSQOy and concentrated under reduced
pressure. Purification via silica gel column chromatography (0 to 15% methanol/DCM) gave
tert-butyl N-[2-(2,6-difluorophenyl})-4-[f 1 -methyl-5-[(4R)-4-[(3-methyloxetan-3-
yhmethylamino Jazepan-1-yl|pyrazol-4-yljcarbamoyljthiazol-5-yljcarbamate (130mg,
quantitative). This solid (130 mg, 0.21 mmol) was stirred with TFA (3 ml.) and DCM (3 mL) at
roorm temperature for 1 h. The solvent was removed under reduced pressure, basified with
saturated NalCOs, and extracted with ethyl acetate (3x). The combined organic layers were
dried over MgSOQy and the solvent removed under reduced pressure and the residue purified by
preparative HPLC to afford 334 (55.7mg, 51%). "H NMR (400 MHz, DMSO) § 8.66 (s, 1H),
8.18 (s, 1H), 7.56 (s, 1H), 7.55 - 7.41 (m, 3H), 7.26 (t, /= 8.7 Hz, 2H), 4.28 {d, /= 5.6 Hz, 2H),
4.12 (d, J= 5.5 Hz, ZH}, 3.65 (s, 3H), 3.23 - 3.00 (m, 4H), 2.83 - 2.70 (m, 1H), 2.70 - 2.58 (m,
ZH), 1.99 = 1.77(m, 3H), 1.68 - 1.51 {m, 3H), 1.17 (s, 3H). LCMS (ES+) m/z 332 (M+1)

Example 335 5-amino-2-(2,6-difluvorophenyl)-N-{5-[{48)-4-(2-
hydroxyethylamino)azepan-1-yl]-1-methy!-pyrazol-4-yl]thiazole-4-carboxamide 335

Following the procedures in Example 334, cxcept for replacing 3-(iodomethyl)-3-methyi-
oxetane with Z-iodoethanol, gave tert-butyl N-{2-(2,6-difluorophenyl)-4-{[5-{(4R )-4-(2-
hydroxyethylamino)azepan-1-yll- [-methyl-pyrazol-4-yt]carbamoyljthiazol-5-yl]carbamate
{37mg, 38%) and tert-butyl N-[4-[]5-[{4R)-4-[bis(2-hydroxyethyllamine|azepan- 1 -yll-1-methyl-
pyrazol-4-yt]carbamoyl]-2-(2,6-difluorophenylithiazol-5-yljcarbamate (10mg, 9.6%). Following
the deprotection procedure in Example 334, tert-butyt N-[2-(2,6-difluorophenyl)-4-[[5-[(4R)-4-
(2-hydroxyethylaminoyazepan-1-yl]-1-methyl-pyrazol-4-yllcarbamoylthiazol-5-yl]carbamate
was converted to 335 (16.7 mg, 31%). 'H NMR (400 MHz, DMSO) § 8.69 (s, 1H), 8.27 (s, 1H),
7.59 =741 (m, 4H), 7.27 (t, J = 8.7 Hz, 2H), 3.65 (s, 3H), 3.50 — 3.42 (m, 2H), 3.24 ~ 3.03 (m,
5H), 2.98 —2.83 (m, 1H), 2.73 — 2.57 (m, 2H), 1.89 (m, 3H), 1.68 — 1.49 (m, 3H). LCMS (ES+)
n/z 492 (M+1)

Example 336 5-amino-N-[5-[(48)-4-[bis(2-hydroxyethyl)amino|azepan-1-yl}-1-methyl-
pyrazol-4-yl]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 336

In the preparation of 335, tert-butyl N-[4-[[5-[(4R)-4-bis(2-hydroxyethyl)amino Jazepan-
I-yl}-1-methyl-pyrazol-4-yljcarbamoyl]-2-(2,6-difluorophenylthiazol-5-yl}carbamate was
deprotected following the procedure m Example 334 to give 336 (6mg, 71%). 1H NMR (400
MHz, DMSO) 6 8.63 (s, 1H), 8.24 (s, 1H), 7.56 (s, 1H), 7.55 - 7.41 (m, 3H), 7.27 (t, F = §.7 Hz,
2H), 3.65 (s, 3H), 3.19 - 3.02 (m, 7H), 2.85 - 2.71 (m, 2H), 2.46 (t, ] = 6.2 Hz, 4H), 1.92 - 175
(m, 3H), 1.67 — 1.50 (m, 3H). LCMS (ES+) m/z 536 (M+1)
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Example 337 5-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-l-methyl-pyrazoi-4-yl]-
2-(2,6-difluorophenyljthiazole-4-carboxamide 337

Chiral separation by SFC of 5-amino-N-[5-(4-ammo-5-hydroxy-azepan-1-yl)- 1-methyl-
pyrazoi-4-yl]-2-(2,6-difluorophenylthiazole-4-carboxamide gave single enantiomer 337. LCMS
{(ES+) m/z 464 (M+1)

Example 340 S-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(5-ox0-1,4-0xazepan-4-
yhpyrazol-4-yljthiazole-4-carboxamide 340

Following the procedure in Example 101, starting from 4-(1-methyl-4-nitro-1H-pyrazol-
5-yD)-1,4-oxazepan-5-one gave 340 as a white solid (45 mg, 70% over three steps). 'H NMR
(400 MHz, CDCly) 6 8.38 (s, 1H), 7.86 (s, 1H), 7.36-7.27 (m, 1H), 7.06-6,98 (m, 2H), 6.12 (s,
2H), 4.01-3.86 (m, 5H), 3.80-3.62 (m, 4H), 3.03-2.94 (m, 2H). LCMS (ES+) m/z 449 (M+1)

Example 341 5-amino-2-(2,6-difluorophenyl)-N-f 1-methyl-5-(8-0xa-3-
azabicyclo[3.2.1joctan-3-yhpyrazol-4-yllthiazole-4-carboxamide 341

Following the procedure in Example 101}, starting from 3-(1-methyl-4-nitro-1 H-pyrazol-
5-yl)-8-oxa-3-azabicyclo[3.2. Joctane gave 341 as a white solid (49 mg, 40% over three steps).
"H NMR (400 MHz, ds-DMSQ) 8 8.71 (s, 1H), 7.56-7.52 (m, 3H), 7.47 (s, 1H), 7.30-7.24 (m,
IHY 427 (br s, 2H), 3.68 (s, 3H), 3.35-3.32 (m. 2H), 268 (d, J = 109 Hz, 2H), 2.09-1.97 (i,
2H), 1.82-1.79 (m, 2H). LCMS (ES+) myz 447 (M+1)

Example 342 5-amino-2-(2,6-difluorophenyl)-N-[ 1-methyl-5-[ (4S)-4-(0xctan-3-
vimethylamino)azepan-1-yl]pyrazoei-4-yllthiazole-4-carboxamide 342

Following the procedures of Example 334, except for replacing 3-(iodomethyl)-3-methyl-
oxetane with 3-(iodomethyljoxetane, gave tert-butyl N-[2-(2,6-difluorophenyl)-4-[{ -methyl-5-
[(4R)-4-(oxetan-3-ylmethylamino)azepan-1-yl|pyrazol-4-yl|carbamoyl]thiazo-5-yl]carbamate
(17mg, 25.5%) and tert-butyl N-[4-[[5-[(4R)-4-[bis(oxetan-3-ylmethyl)amino]azepan-1-yi]-1~
methyl-pyrazol-4-yl|carbamoyl}-2-(2,6-difluorophenyl)thiazol-5-yllcarbamate (19mg, 25.6%).
Following the deprotection procedure in Example 334, tert-butyl N-{2-(2,6-difluorophenyl)-4-
[[1-methyi-5-[{4R)-4-(oxetan-3-ylmethylamino )azepan-1-yllpyrazol-4-yljcarbamovijthiazo!-5-
yl]carbamate was converted to 342 (4.1 mg, 29%). LCMS (ES+) m/z 518 (M+1)

Example 343 S-amino-N-{5-[(45)-4-[bis(oxetan-3-ylmethyljamino Jazepan-1-yi]-1-
methyl-pyrazol-4-yl]-2-(2,6-difluorophenylythiazole-4-carboxamide 343

In the preparation of 342, tert-butyl N-{4-[[5-[(4R}-4-[bis(oxctan-3-
ylmethylhaminoJazepan-1-yl}-1-methyl-pyrazol-4-yllcarbamoyl]-2-(2,6-difluorophenylithiazof-
5-yl]carbamate was deprotected following the procedure in Example 334 to give 343, LCMS
(ES+) m/z 588 (M+1)
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Example 348 5-amino-N-(5-((4S,58)-4-amino-3-fluoroazepan-1-yl)-1-ethyl-1 H-pyrazol-
4-y1)-2-(2,6-diflworophenyl)thiazole-4-carboxamide 348

Following the procedures in Example 101, starting from fert-butyl 1-(1-cthyl-4-nitro-1#-
pyrazoi-5-yl)-3-fluoroazepan-4-ylcarbamate gave 348 as a white solid (37 mg, 23% over three
steps). "H NMR (400 MHz, CDClz) 3 8.64 (s, 1H), 7.88 (s, 1H), 7.39-7.26 (m, 1H), 7.03 (t, /=
8.7 Hz, 2H), 6.17 (s, 2H), 4.48 (dtd, J = 48.0, 8.7, 3.6 Hz, 1H), 4.02 (¢, /= 7.2 Hz, 2H), 3.38-
3.13 (m, 6H), 2.32-2.18 (i, 1H), 2.14-1.93 (m, 2H), 1.85-1.79 (m, 1H), 1.83-1.57 (mn, 1H), 1.43
(t, J= 7.2 Hz, 3H). LCMS (ES+) m/z 480 {M-+1)

Example 349 S-amino-N-[5-(3-azabicyclo[3.2.1 Joctan-3-v)- I -methyl-pyrazol-4-yl}-2-
(2,6-difluorophenyl)thiazole-4-carboxamide 349

Following the procedure for Example 101, starting from 3-(1-methyl-4-nitro-1 H-pyrazol-
5-yl)-3-azabicyclo[3.2.1]octanc gave 349 as an off-white solid (80 mg, 30% over three steps). 'H
NMR (400 MHz, CDCly) 6 8.57 (s, 1H), 7.86 (s, 1H,) 7.39-7.22 (m, 1H), 7.04-6.99 (m, 2H), 6.12
{brs, 2H), 3.76 (s, 3H), 3.25 (d J = 104 Hz, 2H), 2.81-2.78 (dd .J = 10.4, 3.4 Hz, 2H) 2.24 (br s,
2H), 1.86(d, J=7.7 Hz, 2H}, 1.72-1.69 (m, 2H), 1.60 (br s, 2H). LCMS (ES+) m/z 445 (M+1)

Example 350 5-amino-2-(2,6-difluorophenyl)-N-[5-(1,1-dioxo-1,4-thiazepan-4-yl)-1-
methyi-nyrazobd-vlithiazole-4-carboxamide 35§

Following the procedure for Example 101, starting from 4-(1-methyl-4-nitro-1/-pyrazoi-
5-yD-1,4-thiazepane 1,1-dioxide gave 350 as an off-white solid (52 mg, 20% over three steps).
'H NMR (400 MHz, CDCL) 3 8.45 (s, 1H), 7.74 (5, 1H), 7.36-7.32 (m, 1H), 7.07-7.01 (1, 2H),
6.12 (brs, 2H), 3.79 (s, 3H), 3.59-3.56 (m, 2H), 3.47-3.43 (m, 2H), 3.38-3.35 (m, 2H), 3.30-3.27
(m, 2H), 2.24-2.18 (m, 2H). LCMS (ES+) m/z 483 (M-+1)

Example 352 5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yi)-1-methyl-
pyrazol-4-yi]-2-(2,6-difluorophenylithiazole-4-carboxamide 352

Chiral separation by SFC of 5-amino-N-[5-(5-amimo-3-methoxy-3-methyl-azepan-1-yl)-
I-methyl-pyrazol-4-yt]-2-(2,6-difluorophenyl)thiazole-4-carboxamide gave single enantiomer
352. "H NMR (400 MHz, DMSO) 3 8.85 (s, 1H), 8.46 (s, 1H), 7.64 (s, 1H), 7.60 — 7.44 (m, 3H),
7.29 (t, I = 8.7 Hz, 2H), 3.65 (s, 3H), 3.27 - 3.14 (m, 3H), 3.07 (dd, J = 10.9, 5.5 Hz, 1H), 3.02 (s,
3H), 2.97 (d, J = 14.4 Hz, 1H), 2.00 (d, ] = 14.3 Hz, 1H), 1.92 — 1.82 (m, 1H), 1.71 ~ 1.57 (m,
1H), 1.48 (dd, J = 14.3, 10.8 Hz, IH), 0.99 (s, 3H). LCMS (ES+) nvz 492 (M+1)

Example 353 S-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-y!)-1-methyl-
pyrazol-4-yl]-2-(2,6-difluorophenyljthiazole-4-carboxamide 353

Chiral separation by SFC of 5-amino-N-{5-(5-amino-3-methoxy-3-methyl-azepan-1-yl)-
I-methyl-pyrazol-4-yl]-2-(2,6-difluorophenyfthiazole-4-carboxamide gave single enantiomer
353. 1H NMR (400 MHz, DMSO) 6 8.85 (s, 111), 8.47 (s, 1H), 7.64 (s, 1H), 7.59 — 7.45 (m, 3H),
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7.29 (t, J= 8.7 Hz, 2H), 3.65 (s, 3H), 3.28 — 3.12 (m, 3H), 3.11 = 3.03 (m, 1H), 3.02 (s, 3H), 2.97
(d, J=14.3 Hz, 1H), 2.00 (d, ] = 142 Hz, 1H), 1.93 — 1.80 (m, IH), 1.71 — 1.57 (m, 1H), 1.48
(dd, J=14.3, 10.8 Hz, 1H), 0.99 (s, 3H). LCMS (ES+) m/z 492 (M+1)

Example 354 5-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(9-0xa-3,7-
diazabicyclo[3.3.1 nonan-3-y)pyrazol-4-yl]thiazole-4-carboxamide 354

Step A. To a microwave reaction vial was added 5-chloro-1-methyl-4-nitro-1H-pyrazole
(141 mg, 0.88 mmol), tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1nonane-3-carboxylate (200 mg,
0.88 mmoli). Ethanoi (& mL) and diisopropylethylamine (0.92 mL, 5.25 mmol) were added and
the mixture was irradiated with a microwave for 60 min at 130 °C. The mixture was cooled,
concentrated and purified via flash chromatography, ethyl acetate / heptane 0% to 100% to
afford yellow oil tert-butyl 7-(2-methyl-4-nitro-pyrazol-3-yl)-9-oxa-3,7-
diazabicyclo[3.3.1]nonanc-3-carboxylate (202 mg, 65%).

StepB: A solution of the above yellow oil in MeOH (30 mL) was passed through the H-
Cube®: (60 bar, 60°C. tlow rate: | mL/min, 30 mm 0% Pd/C cartridge). The solvent was
removed under reduced pressure to afford tert-butyl 7-(4-amino-2-methyl-pyrazol-3-yl)-9-oxa-
3,7-dazabicyclo{3.3.1]nonane-3-carboxylate as a brown oil. To a sotution of this o1l in DCM (16
mi.} was added S-tten-butoxyearbonylammo -2~ 2.6-difluorophenylthiazofe-4-carboxylic acid
{260 mg, 0.74 mmol), PyBOP (480 g, 0.91mmol) and DIPEA (0.60 mL, 3.40 mmol) and the
mixture was stirred at room temperature for 16 hr, Water (20 mi) was added and the mixture was
diluted with DCM (100 mL). The organic layer was washed with water {20 mL}, separated, dried
over MgS04 and the solvent removed under reduced pressure. Purification via silica gel column
chromatography (0-100% EtOAc/heptane) gave tert-butyl 7-[4-[[5-(tert-butoxycarbonylamino)-
2-(2,6-diflucrophenyljthiazole-4-carbonyljamino }-2-methyl-pyrazol-3-yl]-9-0xa-3,7-
diazabicyclo[3.3. 1 |nonanc-3-carboxylate (380mg, quantitative).

Step C: This solid (380 mg, 0.57 mmol) was stirred with TFA (7 mL) and DCM (10 mL)
at room temperature for 1 h. The solvent was removed under reduced pressure, basified with
saturated NaHCQO3, and extracted with ethyl acetate (3x). The combined organic layers were
dried over MgS0O4 and the solvent removed under reduced pressure and the residue purified by
preparative HPLC to afford 354 (82mg, 29%). 1H NMR (400 MHz, DMS0) § 9.58 (s, 1H), 7.63
— T.40 (m, 4H), 7.27 (t, J = 8.6 Hz, 2H), 3.66 (s, 3H), 3.62 (d, J = 19.8 Hz, 3H), 3.20 — 2.86 (m,
7H). LCMS (ES+) m/z 462 (M+1)

Example 357 5-amino-N-(5-((4R,5R)-4-amino-5-fluorocycloheptyl)-1-methyl-1H-
pyrazol-4-y1}-2-(2,6-difluorophenyljthiazole-4-carboxamide 357

To a solution/suspension of tert-butyl 2-(2,6-difluorophenyl)-4-( 5-(4-fluoro-5-(2,2,2-
trifluoroacetamido)cycloheptyl)-1-methyl-1 H-pyrazol-4-yicarbamoyl)thiazol-5-yicarbamate
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{Diastereomer 1) (49 mg, 0.074 mmol) in MeOH (2 mL) was added a solution of HCI in dioxane
(4 M, 1.9 mL, 7.42 mmol) and the mixture was heated at 60 °C for 72 hr. The solvent was
removed under reduced pressure and the residue was dissolved in MeOH/water (5 mL/5 mL) and
treated with K;COz (51 mg, 0.37 mmol). The mixture was heated at 65 °C for 18 hr. The MeOH
was removed under reduced pressure and the aqueous residue was extracted with 5%
MeOH/DCM (2 x 30 mL). The organic layers were combined, dried over MgSQ, and
concentrated under reduced pressure. The residue was dissolved in MeOH and loaded onto an
SCX column. The column was washed with MeOH, chuted with 3 N ammonia in MeOH and the
solvent removed under reduced pressure to give 357 (Diastercomer 1) as a beige solid (10 mg,
29%0 over two steps). 'H NMR (400 MHz, CDCly) 8 8.44 (s, 1H), 7.76 (s, 1H), 7.35-7.28 (m, 1H),
7.87-6.99 (m, 2H), 6.11 (s, 2H), 4.46-4.29 (m, 1H), 3.83 (s, 3H), 3.23-3.13 (m, 1H), 2.84-2.76
(m, 1H)Y, 2.26-1.81 (m, 6H), 1.60-1.40 (m, 2H). Alkyl NH; not observed. LCMS (ES+) m/z 465
(M+1)

Fxamnie 35K Seamino-NA{3-({4R,5R j-4-amino-3-fluorocycloheptyl)- I-methyl- 1 H-
pyrazoi-4-yh)-2-(2,6-difluorophenyljthiazole-4-carboxamide 358

To a suspension of rerr-butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2-

rrftugroasctamdo wvcioheptvh- T-methy -1 H-pyrazol-4d-yicarbamoyijthazol-3-yicarbamate

(Dhastercomer 2) (28 mg, 0.042 mmol) in MeOH (2 ml) was added a solution of HCI in dioxane
(4 M, 1.t mL. 4.24 mmol) and the mixturc was stirred at room temperature for 18 hr. The solvent
was removed under reduced pressure and the residue was dissolved in MeOH/water (3 mL/3
mL)}, treated with K,CO3 (29 mg, 0.21 mmol) and heated at 60 °C for 18 hr. The MeOH was
removed under reduced pressure and the aqueous residue was extracted with 5% MeOH/DCM (2
x 40 mL). The organic layers were combined, passed through a phase separation cartridge and
concentrated under reduced pressure to give 358 (Diastereomer 2) as an off-white solid (17 mg,
86% over two steps). 'H NMR (400 MHz, CDCL) 6 8.44 (s, 1H), 7.76 (s, 1H), 7.34-7.29 (m, 1H),
7.03 (t, J= 8.7 Hz, 2H), 6.11 (s, 2H), 4.47-4.29 (m, 1H), 3.83 (s, 3H), 3.23-3.12 (m, 1H), 2.86-
2.75 (m, 1H), 2.25-1.84 (11, 6H), 1.60-1.40 (m, 2H). Alkyl NH; not observed. LCMS (ES+) m/z
465 (M+1)

Example 359 5-amino-N-[5-(2,6-diazaspiro{3.4Joctan-6-yl)- L-methyl-pyrazol-4-yl]-2-
(2,6-difluorophenyiythiazole-4-carboxamide 359

Following the procedures in Example 354, replacing tert-butyl 9-oxa-3,7-
diazabicyclo[3.3. 1 |nonane-3-carboxylate with tert-butyl 2,7-diazaspiro[3.4Joctane-2-carboxylate,
gave 359 . 'H NMR (400 MHz, DMSO) 8 8.70 (s, 1H), 8.44 (s, 1H), 7.58 — 7.44 (m, 3H), 7.39 (s,
1H), 7.26 (t, /= 8.6 Hz, 2H), 3.61 (s, 5H), 3.56 (d, /= 8.2 Hz, 4H), 3.21 (t,.J= 6.8 Hz, 2H), 2.10
(t, /= 6.9 Hz, 2H). LCMS (ES5+) m/z 446 (M+1)
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Example 360 5-amino-2-(2,6-difluorophenyl)-N-[1-methy}-5-(1-0x0-2,8-
diazaspiro[4.5]decan-8-yl)pyrazol-4-yiithiazole-4-carboxamide 360

Following the procedures in Example 354, replacing tert-butyl 9-0xa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate with 3,8-diazaspiro[4.5]decan-4-one, gave 360. 'H
NMR (400 MHz, DMSO) § 8.78 (s, 1H), 7.58 = 7.43 (m, 4H), 7.26 (t, ] = 8.7 Hz, 2H), 3.64 (s,
3H), 3.21 - 3.07 (m, 4H), 3.07 - 2.92 (m, 2H), 1.97 (t, ] = 6.8 Hz, 2H), 1.86 - 1.74 (m, 3H), 1.41
(d, J=12.9 Hz, 2H). L.CMS (ES+) m/z 488 (M+1}

Example 361 S-amino-N-[5-(2,7-diazaspiro[3.4]octan-2-yD)- 1-methyl-pyrazol-4-yi]-2-
(2,6-difluorophenvlithiazole-4-carboxamide 361

Following the procedures in Example 354, replacing tert-butyi 9-oxa-3,7-
diazabicyclo[3.3 1 Inonance-3-carboxylate with tert-butyl 2,7-diazaspiro{3.4Joctane-7-
carboxylate; oxalic acid, gave 361. "H NMR (400 MHz, DMSO)} 6 8.73 (s, 1H), 7.60 - 7.43 (m,
3H), 7.27 (1, J= 8.6 Hz, 2H), 7.15 (s, 1), 4.04 (d, /= 7.0 Hz, 2H), 3.97 (d, /= 7.0 Hz, 2H),
3574 3H 3 Phe = T3 Hz JHY 2RO (s, TH), 2.73 (s, 1H), 2.14 (1, /= 7.3 Hz, 2H), 2.07 (s,
2H). LCMS (ES+) miz 446 (M+1)

Step Ar To a mcrowave reaction vial was added S-chloro- i-methyi-4-nitro- i H-pyrazoliec
(500 mg, 3.10 mmol), tert-butyl 1,4-diazepanc-1-carboxylate (744 mg, 3.72 mmol). Ethanol (15

ml.) and ditsopropylcthylamine {3.23 mi., 18.57 mmoly were added and the mixture was

irradiated with & microwave for 60 min at 130 °C. The mixturc was cooled, concentrated and
purified via flash chromatography, ethyl acetate / heptane 0% to 100% to afford yellow oil tert-
butyl 4-(2-methyl-4-nitro-pyrazol-3-yl)-1,4-diazepane- | -carboxylate {690 mg, 69%).

Step B: A solution of tert-butyt 4-(2-methyl-4-nitro-pyrazol-3-y)-1,4-diazepane-1-
carboxylate (200 mg, 0.61 mmol) in DCM (4 mL) and TFA (4 mL) was stirred at room
temperature for 1h. The solvent was removed under reduced pressure, basified with saturated
NaHCO3, and extracted with ethyl acetate (3x). The combined organic layers were dried over
MgS0O4 and the solvent removed under reduced pressure and the residue purified via silica gel
colurmn chromatography (0-10% methanol/DCM) to gave 1-(2-methyl-4-nitro-pyrazol-3-yl)-1,4-
diazepane (88 mg, 64%). This was dissolved in acetonitrile (3 mL). tert-Butyl 3-iodoazetidime-1 -
carboxylate (221 mg, 0.78 mmol) and DIPEA (5 eq) were added and the mixture was heated at
75°C for 7 days, with additional iodide and DIPEA added on days 2 and 3. The reaction mixture
was cooled to room temperature, water (20 mi) was added and the mixture was extracted with
DCM (50 mL). The organic layer was washed with water (20 mL.), separated, dried over MgS04

and the solvent removed under reduced pressure. Purification via silica gel column
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chromatography (0-10% methanol/DCM) to gave tert-butyl 3-[4-(2-methyl-4-nitro-pyrazol-3-
vi)-1,4-diazepan-1-yl]azetidine-1-carboxylate (144 mg, 97%).

Step C: Following the procedures of Example 354, tert-butyl 3-[4-(2-methyl-4-nitro-
pyrazol-3-yl)-1,4-diazepan-1-yl]azetidine-1-carboxylate was converted to 362, 'H NMR (400
MHz, DMSO) § 8.71 (s, 1H), 8.36 (s, 1H), 7.62 - 7.41 (m, 4H), 7.29 (t, /=8.7 Hz, 2H), 4.12 —
3.96 (m, 1H), 3.89 - 3.75 (m, 1H), 3.66 (s, 3H), 3.59 (dd, /= 17.1, 10.1 Hz, 4H), 3.41 (dd, J =
14.3, 7.1 Hz, 2H), 3.21 (t, J = 5.4 Hz, 4H), 2.68 — 2.54 (m, 2H), 1.91 - 1.73 (m, 2H). LCMS
(ES+) m/z 489 (M+1)

Example 363 S-amino-N-I5-(3 3-difluorocycloheptyl)- 1-methyl-pyrazol-4-yl]-2~(2,6-
difluorophenylythiazole-4-carboxamide 363

A solution of (E)-5-(6.6-diflugrocyelohept-1-enyl)-1-methyl-4-nitro-1 H-pyrazole (0.14 g,
0.54 mmol) in MeOH (10 mL) was passed through the H-Cube® (full Hy, 65 °C, flow rate: 1
mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under reduced pressure to
atford an o1l This was dissolved w DM (20 miy and DIPEA (0.28 mbL) and PyBOP (0,42 ¢,
0.81 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenylithiazole-4-carboxylic acid
(211 mg, 0.59 mmol) were added. The mixture was stirred at room temperature for 18 hr, diluted
with DOM (30 mibyand washod woh water (10 mby The organe laver was separated and the
soivent removed under reduced pressure. Purificanon vig stiica gel column chromatography (0-
50% EtQAc/isohexane) gave a foam (210 mg). A solution of this foam (200 mg) in McOH (2
mb) was treated with 2 solution of HC in dioxane (4 M, 2.7 mL, 10.8 mmol) and the mixture
stirred at room temperature for 5 hr. The solvents were removed under reduced pressure and the
residue was dissoived in EtOAC (25 mL) and washed with saturated aqueous NaHCO:(2x 20
mkL) and water (20 mL). The organic layer was passed through a phase separation cartridge and
the solvents removed under reduced pressure. Purification via chiral prep HPLC gave 363
(Enantiomer 1) as a white solid (6.3 mg, 5% over three steps). *H NMR (400 MHz, CDCl3) 8
R.49 (s, 1H), 7.79 (s, 1H), 7.40-7.30 (m, 1H), 7.10-7.00 (m, 2H), 6.13 (s, 2H), 3.88 (s, 3H), 3.19-
3.07 (m, TH), 2.68-2.37 (m, 2H), 2.30-1.94 (m, 6H), 1.89-1.57 (m, 2H)

Example 364 5-aminc-N-{5-((4S,55)-4-amino-5-methoxyazepan-1-yl)-1-ethyl-1H-
pyrazol-4-y1)-2-(2,6-difluorophenyt)thiazole-4-carboxamide 364

Following the procedures in Example 101, starting from fers-butyl 1-(1-cthyl-4-nitro- 1 H-
pyrazol-3-yl)-5-methoxyazepan-4-ylcarbamate gave 364 as the monoformate salt as a white solid
(70 mg, 64% over three steps). 'H NMR (400 MHz, de-DMSQO) 6 8.41 (s, 1H), 7.59-7.45 (m, 2H),
7.27(t, J= 8.8 Hz, 2H), 3.96 (q, /= 7.2 Hz, 2H), 3.33-3.27 (m, 4H), 3.23-3.04 (m, 5H), 2.13 (d,
J=144Hz, iH), 196 (d, J=14.4 Hz, 1H), 1.75-1.67 (m, 2H), 1.32 (t, /= 7.2 Hz, 3H).
Exchangeables not seen. LCMS (ES+) m/z 492 (M+1)
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Example 365 S-amino-N-(5-((4S,5S)-4-amino-5-methoxyazepan-1-yt)-1-cyclopropyl-
i H-pyrazol-4-yh-2-(2,6-diflucrophenylithiazole-4-carboxamide 365

Following the procedures in Example 101, starting from rert-butyl 1-(1-cyclopropyl-4-
nitro-LH-pyrazol-5-yl)-5-methoxyazepan-4-ylcarbamate gave 365 as the monoformate salt as a
white sofid (68 mg, 64% over three steps). 'H NMR (400 MHz, ds-DMSO) & 8.40 (s, 1H), 7.38-
7.47 (m, 1H), 7.43 (s, 1H), 7.26 (t, J = 8.7 Hz, 2H), 3.55-3.47 (m, 1H), 3.36-3.08 (m, 9H), 2.15
{d, /= 14.4 Hz, 1H), 2.02-1.94 (m, 1H), 1.83-1.66 (m, 2H), 1.07-0.94 (m, 4H). Exchangeables
not seen, LCMS (ES+) m/z 504 (M-+1)

Example 366 5-amino-N-[5-(3,3~difluorocycloheptyl)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide 366

Following the procedure in Example 363 gave 366 (Enantiomer 2) as a white solid (6.6
mg, 5%). '"H NMR (400 MHz, CDCls) & 8.49 (s, iH), 7.80 (s, 1H), 7.39-7.30 (m, 1H), 7.10-7.00
(m, 2H), 6.13 (s, 2H), 3.88 (s, 3H), 3.17-3.06 (m, 1H), 2.64-2.33 (m, 2H), 2.30-1.94 (m, 6H),
1.85-1.57 {m, 2H)

Example 367 (S)-5-amino-2-(2,6-difluorophenyl)-N-[ I -methyl-5-(2-0%0-1,9-
diazaspiro{4.6jundecan-9-yl)pyrazol-4-yljthiazoie-4-carboxamide 367

Following procedures in Examplc 50%, 367 was prepared as 2 single enantiomer. 'H
NMR (400 MHz, DMSO-db) ¢ 8.64 (s, 1H), 7.99 (s, 1H}, 7.39 = 7.30 (m, 2H), 7.48 (s, ZH), 7.27
(t,J =87 Hz 2H), 3.65 (s, 2H), 3.30 (s, 3HY, 3.31 ~ 3.15 (m, 2H), 3.11 = 2.96 (m, 2H), 2.15 -
2.05 (m, 2H), 1.80 (m, 6H). MS(ESH m/z: S02.1 {MH]

Example 368 (R)-5-amino-2-(2,6-difiuorophenyl)-N-[ 1-methyl-5-(2-0x0-1,9-
diazaspiro[4.6Jundecan-9-yhpyrazol-4-yljthiazolc-4-carboxamide 368

Following procedures in Example 508, 368 was prepared as a single enantiomer, 'H
NMR. (400 MHz, DMSO-d6) & 8.64 (s, 1H), 7.99 (s, 1H), 7.59 — 7.50 (m, 2H), 7.48 (s, 2H), 7.27
(t, /= 8.7 Hz, 2H), 3.65 (8, 2H), 3.30 (s, 3H), 3.31 -~ 3.15(m, 2H), 3.11 - 2.96 (m, 2H), 2.15 -
2.05 (m, 2H), 1.80 (m, 6H). MS(ESI) m/z: 502.1 [M+H']

Example 369 5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-ethyl-pyrazoi-4-ylj-2-
(2,6-difluorophenylijthiazole-4-carboxamide 369

Racemic trans-tert-butyl (1-(1-ethyl-4-nitro-1H-pyrazol-5-yl)-5-fluoroazepan-4-
yhcarbamate was chirally separated on AD column with 20% methanol w/ 0.1% NH4OH.
Following the procedures of Example 354, the first eluting peak was converted to 369. 'H NMR
(400 MHz, DMSO) 3 8.82 (s, 1H), 7.60 (s, 1H), 7.57 — 7.43 (m, 3H), 7.26 (t, ] = 8.7 Hz, 2H),
4,42 (dtd, 1= 47.8,8.2,3.6 Hz, 1H),3.95(q, J =72 Hz, 2H), 3.24 - 3.04 (m, 5H), 2.18 - 1.76
{m, 3H), 1.66 - 1.51 (m, 1H), 1.32 (t, ] = 7.2 Hz, 3H). LCMS (ES+) m/z 480 (M+1)
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Example 370 5-amino-N-[5-(4-amino-3-fluoro-azepan-1-yl)-1-ethyl-pyrazoi-4-yli-2-
(2,6-difluorophenylithiazole-4-carboxamide 376

In the preparation of 369, the second eluting peak was converted to 370. TH NMR (400
MHz, DMSO) § 8.82 (s, 1H), 7.60 (s, 1H), 7.57 ~ 7.44 (m, 3H), 7.26 (t, J = 8.7 Hz, 2H), 4.42 (dd,
J=479, 3.6 Hz, 1H), 3.95 (g, J = 7.2 Hz, 2H), 3.24 — 3.02 (m, 5H), 2.19 - 2.03 (m, 1H), 2.00 -
1.77 (m, 2H), 1.67 ~ 1.52 (m, 1H), 1.32 {t, J = 7.2 Hz, 3H). LCMS (ES+) mv/z 480 (M+1)

Exampleg 371 5-amino-N-[5-(3,3-difluoro-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-
yi]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 371

Racemic N-{6,6-difluoro-1-(2-methyl-4-nitro-pvrazel-3-vhazepan-4-viloxy-1-phenyl-
methanimine was chirally separated on AD column with 35%% methanol w/ 0.1% NH4OH.
Following the procedures in Example 369, the first eluting peak was converted to 371, "TH NMR
(400 MHz, DMSQ) & 8.76 (s, 1H), 7.61 — 7.40 (m, 4H), 7.26 {1, } = 8.6 Hz, 2H), 490 (4, ] = 3.8
Hz, 1H), 4.06 - 3.90 (m, 1H), 3.74 — 3.57 (m, 4H), 3.47 - 3.34 (m, 1H), 3.34 - 3.20 (m, [H),
347301 {m, 1H), 243~ 2.23 (m, ZH), 2.00 - 173 {m ZH DO MS (RS~ mvz 485 (M1

Example 372 5-amino-N-{5-(3,3-difluoro-5-hydroxy-azepan-1-yl)-1-methyl-pyrazoi-4-
yl]-2-(2,6-difluorophenylthiazole-4-carboxamide 372
wrod 1o single enantiomer 372
‘H NMR (400 MHz, DMSO}) 6 8.76 (s, 1H), 7.60 - 7.42 (m, 4H;, 7.26 (1, J = 8.6 Hz, 2H), 4.50 (d,
J= 3.9 Hz, 1H), 4.00 (s, 1H), 3.75 - 3.54 (m, 4H), 3.46 ~ 334 (m. 1H), 3.34 - 3.23 (m, 1H), 3.16

~ 3203 (m, 1H), 245 —2.23 {m, 2H), 2.01 — L.70 (m, 2H). LOMS (E5+) vz 485 (M+1)

In the preparation of 371, the second cluning noak of coos
3 3 e

Example 373 5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-ethyl-pyrazol-4-yl]-2-(2-
fluorophenylithiazole-4-carboxamide 373

Following the procedures in Example 369, the first eluting peak was converted to single
enantiomer 373, "H NMR (400 MHz, DMSO) 8 8.92 (s, IH), 8.28 (t, ] = 7.9 Hz, 1H), 7.56 (s,
1H), 7.51 ~ 7.27 (m, 5H), 4.56 — 4.32 (m, 1H), 3.96 (q, J = 7.2 Hz, 2H), 3.24 -- 3.06 (m, 5H),
2.20-2.04 (m, 1H), 2.04 - 1.90 (m, 1H), 1.90 - .77 (m, 1H), 1.77 — 1.54 (m, 3H), 1.33 (1, J =
7.2 Hz, 3H). LCMS (ES+) m/z 462 (M+1)

Example 374 5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-ethyl-pyrazol-4-yl}-2-(2-
fluorophenyijthiazole-4-carboxarmide 374

In the preparation of 373, the second eluting peak of converted to single enantiomer 374.
"H NMR (400 MHz, DMSO0) § 8.92 (s, 1H), 828 {t, T = 7.7 Hz, 1H), 7.56 (s, 1H), 7.50 ~ 7.23 (m,
5H), 4.56 - 4.33 (m, 1H), 3.96 (q, ] = 7.2 Hz, 2H), 3.25 - 3.04 (m, 5H), 2.21 - 2.05 (m, 1H),
2.05 - 1.90 (m, 1H), 1.90 — 1.79 (m, 1H}, 1.79 - 1.50 (m, 3H), 1.33 (t, J = 7.2 Hz, 3H). LCMS
(ES+) m/z 462 (M+1)
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Example 375 5-amino-N-(5-((48,5R)-4-amino-5-hydroxyazepan-1-y1)-1-(2,2-
diftuoroethyl)-1H-pyrazoi-4-y1)-2-(2,6-difluorophenylithiazole-4-carboxamide 375

Following the procedure for Example 101, starting from fers-butyi 1-(1-(2,2-
difluoroethyl)-4-nitro-1 H-pyrazol-5-yl)-5-hydroxyazepan-4-ylearbamate gave 375 as the
monoformate salt as a pale brown solid (58 mg, 47% over three steps). 'H NMR (400 MHz, dg-
PMSO) 6 8.42 (s, IH), 7.65 (s, 1H), 7.58-7.48 (m, 1H), 7.28 (t, /= 8.8 Hz, 2H), 6.36 (tt, J= 55.3,
4.1 Hz, 1H), 4.43 (td, /= 14.5, 4.2 Hz, 2H), 4.04 (s, 1H), 3.40-3.29 (i, 2H), 3.26-3.18 (m, 1H),
3,12-3.02 (m, 1H), 2.95 (dt, J = 13.7, 4.7 Hz, 1H), 2.14-2.02 (m, 1H), 1.93-1.66 (m, 2H), 1.77-
1.67 (m, 1H). Exchangeables not observed. LCMS (ES+) m/z 514 (M+1}

Example 376 S-amino-N-(5-((48,5R)-4-amino-5-methoxyazepan- i -vi-1-ethyl-1H-
pyrazol-4-yD-2-(2,6-difluorophenyljthiazole-4-carboxamide 376

Following the procedure for Example 101, starting from terr-butyl 1-{1-cthyl-4-nitro-1 -
pyrazol-5-yi)-5-methoxyazepan-4-ylcarbamate gave 376 as the monoformate salt as a pale
brown solid (60 mg, 51% over three steps). TH NMR (400 Mz, de-DMSO & 2 41 {s) TH) 7.59
(s, 1H), 7.58-7.45 (m, 1H), 7.27 (t, /= 8.8 Hz, 2H). 3.96 (q, /= 7.2 Hz, 2H), 3.42 (dt, J= 9.8,
3.0 Hz, 1H), 3.70-3.60 {m, 1H), 3.50-2.94 (m, SH), 3.09-3.00 (m, 1H), 3.00-2.91 {m, 1H), 2.13-
204 (o THL 2.03-1.9  tm THYW 1.79-1.65 (o ZHW P30 60 /= 7.0 Bz Sty Bechangesl

observed. LCMS (ES+) my/z 492 (M+1)

Exampie 377 5-amino-N-{(5-((4R,58)-4-amino-5-fluorocycloheptyh-i-methyl-1H-
pyrazol-4-yi}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 377

Following the procedure in Example 358, starting from fert-butyl 2-(2.6-difluorophenyl)-
4-(5-(4-fluoro-5-(2,2,2-trifluoroacetamido jeycloheptyl)- I -methyl- 1 H-pyrazol-4-
ylcarbamoyhithiazol-5-ylcarbamate (Diastercomer 5) gave 377 (Diastercomer 5) as an off-white
solid (16 mg, 79% over two steps). *H NMR (400 MHz, CDCL) & 8.46 (s, 1H), 7.79 (s, 1H),
7.38-7.28 (m, 1H), 7.03 (t, /= 8.8 Hz, 2H), 6.14 (5, 2H), 4.88-4.71 (m, 1H), 3.82 (s, 3H), 3.25-
3.14 (m, IH), 3.06-2.96 (m, 1H), 2.20-1.83 (m, 7H), 1.78-1.63 (m, 1H). Alkyl NH; not observed.
LCMS (ES+) m/z 465 (M+1)

Example 378 N-[5-(4-acetamido-4-methyl-azepan-1-yi}-1-methyl-pyrazol-4-y1j-5-
amino-2-(2,0-diflucrophenylythiazole-4-carboxamide 378

To a stirred solation of N-(4-methyl-1-(1-methyi-4-nitro- 1 /#-pyrazol-5-yl)azepan-4-
ylyacetamide (330 mg, 1.11 mmol) in a mixture of EtOH (25 mL) and water (2.5 mL) was added
ammonium chloride (300 mg, 5.55 mmol) and iron powder (250 mg, 4.44 mmol). The reaction
mixture was heated at 100 °C for 2 hr before being cooled, filtered through Celite® and
concentrated under reduced pressure. The residue was partitioned between water (20 mL) and

DCM (40 mL) and the organic layer was separated, washed with brine (20 mL), passed through a
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phase separation cartridge and concentrated under reduced pressure to give N-(1-(4-amino-1-
methyl-1H-pyrazol-3-yl}-4-methylazepan-4-ylacetamide as a brown solid which was used
without further purification. Following the procedure for Example 149 using this intermediate
and 5-(rert-butoxycarbonylamine)-2-(2,6-difluorophenyl)-thiazole-4-carboxylic acid gave 37§ as
an off-white foam (54 mg, 19% over three steps). '"H NMR (400 MHz, CDCla) 8 8.52 (s, 1H),
7.86 (s, 1H), 7.39-7.29 (m, 1H), 7.07-6.99 (m, 2H), 6.15 (s, 2H), 5.38 (s, 1H), 3.74 (s, 3H), 3.30-
3.18 (m, 4H), 3.12 (ddd, .J = 13.6, 6.6, 3.1 Hz, 1H), 2.30-2.19 (m, 2H), 2.00-1.72 (m, 6H), 1.45
(s, 3H). LCMS (ES+) m/z 504 (M+1)

Example 379 5-amino-N-(5-((4R,5R }-4-amino-5-fluorocycloheptyl)-1-methyl- 1 H-
pyrazol-4-yl1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 379

Following the procedure in Example 358, starting from tert-butyl 2-(2,6-difluorephenyl)-

4-(5-(4-fluoro-5-(2,2,2-trifluoroacetamido yeycloheptyl)- 1 -methyl- 1 H-pyrazol-4-
ylcarbamoyDthiazol-5-ylcarbamate (Diastercomer 3 and Diastercomer 4) gave, after purification
via preparative HPLC, 379 (Diastereomer 3 and Diastercomer 4) as a racermce pair of
enantiomers and as an off-white solid (4 mg, 7% over two steps). '"H NMR (400 MHz, CBCly) 8
8.41 (s, IH), 7.76 (s, IH), 7.38-7.28 (m, 1H), 7.03 (t, /= 8.7 Hz, 2H), 6.12 (s, 2H), 4.33-4.18 {m,
THY 383 (50 30 3142305 (my TH), 2.96-2.88 (my, TR 2322220 (my PHLL 200-1 69 ome T
Alkyl NH; not observed, LCMS (ES+) my/z 465 (M+1)

Example 380 5-amino-N-(5-((4R,55)-4-amino-5-fluorocycloheptyi)-1-methyl-1H-
pyrazol-4-y13-2-(2 6-difluorophenyljthiazole-4-carboxamide 380

Following the procedures in Example 358, starting from fert-butyl 2-(2,6-
difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cycloheptyl)-  -methyl-1 H-pyrazol-4-
ylcarbamoyijthiazol-5-ylcarbamate (Diastereomer 6, Diastereomer 7 and Diasterecomer 8) gave,
after purification via preparative HPLC, 380 (Diastereomer 6 and Diastereomer 7) as a white
foam (8 mg, 15% over two steps). 'H NMR (400 MHz, CDCL) ¢ 8.47 (s, 1H), 7.75 (s, 1H), 7.38-
7.29 (m, 1H), 7.02 (t, /= 8.9 Hz, ZH}, 6.13 (s, 2H), 4.77 (dd, /= 47.1, 6.6 Hz, 1H), 3.83 (5, 3H),
318 {dd, J=23.9, 8.0 Hz, 1H), 2.93-2.85 (m, 1H), 2.42-2.32 (m, 1H), 2.18-1.55 {m, 7TH). Alkyl
NH; not observed, LCMS (ES+) m/z 465 (M+1}

Example 381 S-amino-N-(5-((4R,58)-4-amino-5-fluorocycloheptyl)-1-methyl-1H-
pyrazol-4-yh)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 381

Following the procedures in Example 358, starting from reri-butyl 2-(2,6-
diffuorophenyl)-4-(5-(4-fluoro-5-(2,2, 2-trifluoroacetamido yeycloheptyl)-1-methyl-1 H-pyrazol-4-
ylearbamoylthiazol-5-ylcarbamate (Diastercomer 6, Diastercomer 7 and Diastercomer 8) gave,
after purification vig preparative HPLC, 381 (Diastereomer 8) as an off-white solid (9 mg, 17%
over two steps). 'H NMR (400 MHz, CDCL) 8.46 (s, 1H), 7.80 (s, 1H), 7.36-7.29 (m, 1H), 7.03
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(t, /= 8.8 Hz, 2H), 6.11 (s, 2H), 4.88-4.72 (m, 1H), 3.82 (s, 3H), 3.24-3.15 (m, 1H), 3.05-2.97
(m, 1H), 2.13-1.82 (m, 7H), 1.74-1.67 (m, 1H). Alkyl NH; not observed. LCMS (ES+) m/z 465
(M+1)

Example 383 5-amino-N-(5-cycloheptyl-1-methyl-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide 383

A solution of (Z)-5-([-fluorocyclohept-4-enyl)-1-methyl-4-nitro-1 H-pyrazole (100 mg,
0.42 mmol) in MeOH (30 mL) was passed through the H-Cube® (full H;, 70 °C, flow rate: 1
mL/min, 10% Pd/C cartridge). The solvent was removed under reduced pressure to give a red
gum (81 mg). To a solution of this amine (80 mg, 0.41 mmol) in DCM (20 mL) was added
DIPEA (1 mL), PyBOP (606 mg, 1.17 mmol) and 5-(fert-butoxycarbonylamino)-2-(2,6-
difluorophenyl)thiazole-4-carboxylic acid (183 mg, 0.51 mmol) and the mixture was stirred at
room temperature for 18 hr. The mixture was difuted with DCM (100 mL) and washed with
water (20 mL). The organic layer was scparated, dried over MgSQO; and the solvent removed
under reduced pressure. Purification vig sitica gel column chromatoyraphy (30-40%
EtOAc/isohexane) gave tert-butyl 4-(5-cycloheptyl-1-methyl-1H-pyrazol-4-yicarbamoyl)-2~(2,6-
difluorophenythiazo-5-yicarbamate as a cream solid {140 mg). This solid (130 mg, 0.25 mmol)
was stirred with HCHindioxane (4 M, 3.V mi, 122 mmoly in MeOH (3 mLj at room
temperature for 18 hr. The soivents were removed under reduced pressure and the residue was
dissolved in MeOH and loaded onto an SCX column, The column was washed with McOH,
cluted with 2 N ammonia m MeOR and the solvent remioved under reduced pressure.
Purification via preparative HPLC gave 383 as a cream solid (45 mg, 25% over three steps). 'H
NMR (400 MHz, CDCls) 6 8.59 (s, 1H), 7.85 (s, [H), 7.35-7.29 (m, 1H), 7.02 (t, J = 8.9 Hz, 2H),
6.10 (s, 2H), 3.83 (s, 3H), 2.92-2.81 (m, 1H), 1.97-1.83 (m, 6H), 1.72-1.50 (m, 6H). LCMS
{(ES+)m/z 432 (M+1)

Example 384 N-[5-(4-acctamido-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-yl}-5-
amino-2-(3-fluoro-2-pyridyiithiazole-4-carboxamide 384

Following the procedures in Example 378, starting from N-(4~methyl-1-(I-methyl-4-
nitro-1/-pyrazol-5-ylazepan-4-yljacetamide and 5-(tert-butoxycarbonylamine )-2-(3-
fluoropyridin-2Z-yl)thiazole-4-carboxylic acid gave 384 as an off-white foam (80 mg, 29% over
three steps). '"H NMR (400 MHz, CDCly) 8 8.57 (s, 1H), 8.41 (d, J = 4.3 Hz, 1H), 7.90 (s, 1H),
7.52(t,/ =9.7Hz, 1H), 731 (dt, J = 8.4, 4.3 Hz, 1H), 6.32 (s, 2H), 5.75 (s, 1H), 3.74 (s, 3H),
3.33-3.15 (m, 44), 2.38-2.21 (m, 2H), 2.02-1.84 (m, 4H), 1.82-1.74 (m, 3H), 1.51 (s, 3H).
LCMS (ES+) m/z 487 (M+1)

(2,6-difluorophenylthiazole-4-carboxamide 385
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Following the procedure for Example 107, starting from N-(1-(4-amino-1-methyl-1H-
pyrazol-S-yl)-5-cthoxyazepan-4-y1)-2,2,2trifluoroacetamide and 5-(ferf-butoxycarbonylamino)-
2-(2,6-difluorophenyl)-thiazole-4-carboxylic acid gave 385 as a brown solid (127 mg, 60% over
two steps). "H NMR (400 MHz, CDCL) 8 8.61 (s, 1H), 7.85 (s, 1H), 7.42-7.28 (m, 1H), 7.04 (1, .J
= 8.9 Hz, ZH), 6.19 (5, 2H), 3.78-3.538 {m, 4H), 3.47-3.35 (m, 1H), 3.38-3.25 (m, 2H), 3.25-3.16
(m, 3H), 3.09-3.01 (m, 1H), 2.13 (d,/ = 14.7 Hz, 1H), 2.00 (d, J = 14,7 Hz, 1H), 1.92-1.82 (m,
1H), 1.84-1.58 (m, 3H), 1.22 (t, J/ = 7.0 Hz, 3H). LCMS (ES+) m/z 492 (M+1)

Example 386 5-amino-N-(5-((4S,5R)-4-amino-5-methoxyazepan-1-yl)-1-cyclopropyl-
1H-pyrazol-4-yl)-2-(2,6-difluorophenythiazole-4-carboxamide 386

Following the procedure for Example 101 starting from ters-butyl 1-(1-cyclopropyl-4-
nitro-1 H-pyrazol-5-yl)-5-methoxyazepan-4-ylcarbamate and 5-(feri-butoxycarbonylamino)-2-
(2,6-difluorophenyl)-thiazole-4-carboxylic acid gave 386 as an off-white solid (29 mg, 23% over
three steps). 'H NMR (400 MHz, CDClL) 3 8.96 (s, 1H), 7.86 (s, 1H), 7.36-7.28 (m, 1H), 7.02 (i,
J =89 Hz, 2H). 6.19-6.10 (m, 2H), 3.50-3.35 (m, 4H), 3.33 (s, 3H), 3.25-3.11 (m, 2H), 2.19-
2.05 (m, TH), 2.03-1.96 (m, 1H), 2.01-1.60 (m, 2H), 1.57 (s, 3H), 1.27-1.12 (m, 2H), 0.97(d, J =
7.1 Hz, 2H). LCMS (ES+) m/z 504 (M+1)

Example 3¥7  S-amino-N-{3-((45, 5R)-4-amino-3-fluoroazepan- -yi)- T -methvi- 1 H-
pyrazoi-d-yl)-2-«(pyridin-2-ylthiazole-4-carboxamide 387

Following the procedure for Example 107 starting from N-(1-(4-amine-I-mcthyl-14-
pyrazol-5-yl)-5-fluoroazepan-4-yl)-2.2 2-trifluoroacetamide and 5-(zert-butoxycarbonylamino)-
2-{pyridin-2-yDthiazole-4-carboxylic acid gave 387 as an off-white solid (106 mg, 68% over two
steps). 'H NMR (400 MHz, CDCI3) § 8.65 (s, 1H), 8.54 (d,/ =4.6 Hz, 1H), 8.04 (¢, /= 7.9 Hz,
1H), 7.81 (s, 1H), 7.76 {t, J = 7.9 Hz, 1H), 7.29-7.20 (m, 1H), 6.27 (s, 2H), 4.90 (d, J = 47.2 Hz,
1H), 3.73 (s, 3H), 3.58-3.33 (m, 3H), 3.23-3.11 (m, 2H), 2.44-2.22 (m, 1H), 2.11-1.92 (m, 2H),
1.87-1.76 (m, 1H). Exchangeable NH; not observed. LCMS (ES+) m/z 431 (M+1)

Example 388 S-amino-N~{5-({4S,5R)-4-amino-5-fluoreazepan-1-y1)-l-methyl- iH-
pyrazol-4-y-2-(3-fluoropyridin-2-ylthiazole-4-carboxamide 388

Following the procedure for Example 107 starting from N-(1-(4-amino~1-methyl-1 -
pyrazol-5-yl)-5-fluoroazepan-4-y[)-2,2, 2-trifluoroacetamide and S-(fert-butoxycarbonylamino)-
2-(3-fluoropyridin-2-yhthiazole-4-carboxylic acid gave 388 as an off-white solid (120 mg, 74%
over two steps). 'H NMR (400 MHz, ds-DMSQO) 6 8.42 (s, 1H), 7.85(t,J = 9.8 Hz, 1H), 7.64 (s,
1H), 7.50-7.44 (m, 1H), 4.85 (d, /= 47.3 Hz, 1H), 3.64 (s, 3H), 3.40-3.22 (m, 3H), 3.23-2.83 (i,
2H), 2.31-2.01 (m, 1H), 2.04-1.66 (m, 2H), 1.92-1.48 (m, 1H). Exchangeable NH; (x 2) and NH
not observed. LCMS (ES+) nv/z 449 (M+1)
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Example 389 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-yl]-2~
(2,6-difluorophenyl)thiazo le-4-carboxamide 389

Racemic trans-tert-butyl N-[1-(2-ethyl-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-
yljcarbamate was chirally separation on AD column with 15% methanol. Following the
procedures in Example 369, the first cluting peak of trans-tert-butyl N-[1-(2-ethyl-4-nitro-
pyrazol-3-yl)-5-methoxy-azepan-4-yi]carbamate was converted to 389. 'H NMR (400 MHz,
DMSO) 6 8.88 (s, H), 7.63 (s, 1H), 7.58 — 7.40 (m, 3H), 7.26 (t, ] = 8.7 Hz, 2H), 3.95(q, T = 7.2
Hz, 2H), 3.24 (s, 3H), 3.22 - 2.97 (m, 5H), 2.94 — 2.82 (m, 1H), 2.07 - 1.95 (m, 1), 1.90 — 1.49
(m, 3H), 1.32 (t, J = 7.2 Hz, 3H), LCMS (ES+) m/z 492 (M+1)

Example 390 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-yl}-2-
(2,6-diftuorophenyilthiazole-4-carboxamide 399

Following the preparation of 389, the second eluting peak of trans-tert-butyl N-[1-(2-
ethyl-4-nitro-pyrazol-3-yl)-5-methoxy-azepan-4-yljcarbamate off the SFC chiral separation was
converted 1o 390, TH NMR (400 MHz, DMS0) 6 8.88 (s, 1H), 7.63 (s, 1H), 7.59 - 7.43 {m, 3H}.
7.26 (1, 1= 8.7 Hz, 2H), 3.95 (q, J = 7.2 Hz, 2H), 3.24 (s, 3H), 3.22 -2 98 (m, 5H), 2.94 - 2.83
(m, 1H), 2.08 - 1.95 (m, 1H), 1.90 — 1.47 (m, 3H), 1.32 (t, J = 7.2 Hz, 3H). LCMS (ES+) m/z
492 {M+1)

Example 391 3-amuno-N-[3-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-yi]-2-
(2,6-difluorophenyl)thiazole-4-carboxamide 391

Following the preparation of 389, the first cluting peak of trans-tert-butyl N-{1-(2-cthyl
4-nitro-pyrazol-3-yl)-5-methoxy-azepan-4-yljcarbamate off the SFC chiral separation was
converted to 391. 'H NMR (400 MHz, DMSO) § 8.92 (s, 1H), 8.30 (t, J = 8.0 Hz, 1H), 7.60 (s,
1H}), 7.49 —7.39 {m, 3H), 7.39 - 7.27 (m, 2H), 3.96 (q, J= 7.2 Hz, 2H), 3.26 (s, 3H), 3.24 - 3.02
(m, 5H), 2.99 - 2.88 (m, 1H), 2.13 - 2.01 (m, 1H), 1.91 — 1.78 {m, 1H), 1.78 ~ 1.51 (m, 2H),
1.33 (t, J= 7.2 Hz, 3H). LCMS (ES+) m/z 474 (M+1)

Example 392 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-yi]-2-
(2-fluorophenylthiazole-4-carboxamide 392

Following the procedure for 396, the second cluting peak of trans-tert-butyl N-[1-(2-
ethyl-4-nitro-pyrazol-3-yl)-5-methoxy-azepan-4-yl]carbamate off the SFC chiral separation was
converted to 392. "H NMR (400 MHz, DMS0) 0 8.92 (s, 1H), 8.30 (t, ] = 8.0 Hz, 1H), 7.60 (s,
18y, 7.50 - 7.38 {m, 38}, 7.33 (t, J = 7.7 Hz, 2H), 3.96 (q, ] = 7.2 Hz, 2H), 3.26 (s, 3H), 3.23 -
3.03 (m, 5H), 2.98 - 2.89 (m, 1H), 2.13 - 2.01 (m, 1H), 1.91 - 1.50 {m, 3H), 1. 33 (t, J=7.2 Hz,
3H). LCMS (ES+) m/z 474 (M~+1)

Exampie 393 S-amino-N-[5-[(4S)-4-aminoazepan-1-yl]-1-methyl-pyrazoi-4-yl}-2-(6-
hydroxy-2-pyridyljthtazole-4-carboxamide 393
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Step A: In a microwave reaction vial, tert-butyl N-[4-{[5-[(48)-4-
(benzyloxycarbonylaminoyazepan-1-yi]-1-methyl-pyrazol-4-yl]carbamoyl]-2-bromo-thiazol-5-
yljcarbamate (200 mg, 0.31 mmol), 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyridin-2-ol
{(205mg, 0.93mmol) and PDCL2(DPPF) (23mg, 0.031mmol) were dissolved i acetonitrile
(BmL). Potassium acetate (1.0M, 0.46ml., 0.46 mmol) was sodium carbonate (1.0M, 0.46 mL,
0.46mmol) were added and the mixture was irradiated with a microwave for 30 min at 120 °C.
The mixture was cooled, filtered through Na2S504 and Celite, concentrated and purified via flash
chromatography, methanol / DCM 0% to 10% to afford tert-butyl N-[4-[[5-[(45)-4-
(benzyloxycarbonylamino)azepan-1-yi]-1-methyl-pyrazol-4-yl]carbamoyli]-2-(6-hydroxy-2-
pyridylithiazol-5-yl]carbamate.

Step B: In a round bottom {lask, the above tert-butyl N-[4-[[5-[(48)-4-
(benzyloxycarbonylamino)azepan-1-yl]-1-methyl-pyrazol-4-yl]carbamoyl]-2-(6-hydroxy-2-
pyridyl)thiazol-5-yl] was dissolved in DCM (10 mL) . Boron tribromide {1.0m in DCM, 2.2 mL,,
2.21 mmol) was added slowly and the mixture was stirred at room temperature for 4h. The
reaction was concentrated under reduced pressure. Residue was basified with sat. NaHCO3 and
extracted with EA 3x. The combined organic layers were dried over MgSO4 and the solvent
remmoved under reduced pressure and the residuc punbed by preparative HPLC to afford 393
(10.3mg, 7.6% over two steps). 1H NMR (400 MHz, DMSO) 6 8.9% (s, 1H), 7.60 (1, J = 7.8 Hz,
1H), 7.50 (s, 2H), 7.47 (s, 1H), 7.16 (d, } = 7.2 Hz, 1H), 6.49 (d, ] = 8.4 Hz, 1H}, 3.65 (s, 3H),
3.21 =298 (m, 5H), 1.96 — 1.71 (m, 3H), 1.71 = 1.45 (i, 3H). LCMS (ES+) m/z 429 (M+1}

Example 394 5-amino-N-[5-[4-(2-aminoacetyl)-1,4-diazepan-1-yl}- 1 -methyl-pyrazol-4-
yi}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 394

Step A: In the preparation of 362, 1-(2~-methyl-4-nitro-pyrazol-3-yl)-1,4-diazepane (105
mg, 0.47 mmol), 2-(tert-butoxycarbonylamino)acetic acid (106mg, 0.61mmol) and PyBOP
(396mg, 0.75mmol) were dissolved in DCM (6ml.). DIPEA (0.49ml, 2.80mmot) was added and
the mixture was stirred at room temperature for 18h. The crude reaction mixture was
concentrated and the residue was purified via silica gel column chromatography (0-100%
EA/heptane) to gave tert-butyl N-[2-[4-(2-methyl-4-nitro-pyrazol-3-yl)-1,4-diazepan-1-yl]-2-
oxo-ethyljcarbamate (qualitative yield).

Step B: Following the procedure for 354, tert-butyl N-[2-[4-(2-methyl-4-nitro-pyrazol-3-
yh)-1,4-diazepan-1-yl]-2-oxo-ethyl]carbamate was converted to 394 (85mg, 24% over three
steps). "H NMR (400 MHz, DMSO) § 8.72 (d, ] = 8.0 Hz, 1H), 7.39 — 7.39 (m, 4H), 7.27 (t, ] =
8.7 Hz, 2H), 3.70 — 3.58 (m, 5H), 3.58 = 3.45 (m, 2H), 3.35 (d, T = 18.5 Hz, 2H), 3.28 - 3.22 (m,
1H), 3.22 - 3.08 (m, 3H), 1.89 — 1.70 (m, 2H). LCMS (ES+) m/z 491 (M+1)
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Example 395 5-amino-N-[5-[4-(2-aminoethyl)-1,4-diazepan-1-y1]-1-methyl-pyrazol-4-
yi]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 395

Step A: Inthe preparation of 362, 1-(Z-methyl-4-nitro-pyrazol-3-yl)-1,4-diazepane (105
mg, 0.47 mmol) and tert-butyl N-(2-bromoethyljcarbamate (209mg, 0.93mmol) were dissolved
in acetomnitrile (3mL). DIPEA (0.41mL, 2.33 mmol} was added and the mixture was heated at
80°C for 18h., The crude reaction mixture was concentrated and the residue was purified via
silica gel column chromatography (0-100% EA/heptane) to gave tert-butyl N-[2-[4-(2-methyl-4-
nitro-pyrazol-3-yl)-1,4-diazepan-1-yl]ethyl]carbamate (qualitative yield).

Step B: Following the procedure for 354, tert-butyl N-{2-[4-(2-methyl-4-nitro-pyrazo[-3-
yi)-1,4-diazepan-1-yl]ethyllcarbamate was converted to 395 (17mg). 'H NMR (400 MHz,
DMSQO) & 8.74 (s, [H), 8.33 (s, 2H), 7.58 — 7.43 (m, 4H), 7.28 (t, T = 8.7 Hz, 2H), 3.66 (s, 3H),
321 (t,J=5.4 He, 4H), 2.82 - 2.68 (m, 6H), 2.62 (t, J = 6.1 Hz, 2H), 1.91 — 1.76 (m, 2H).
LCMS (ES+) m/z 477 (M+1)

Exampic 396 N-[5-(3.4.42.5.6.8.9.9a-0ctahydro-2H-[ 1 .4loxazino{2.3-d}azepin-7-yi}-1-
methyl-pyrazol-4-yl]-5-amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide 396

In a microwave reaction vial, (4aR,%9aR)-2,3,4,4a,5,6,7,8,9,%9a-decahydro-

[ Edloxazinol 2.3 -dlazepine dihvdrochlonde (509 me: 2.22mmol and S-chloro-1-methyil-4-nitro-
pyrazole {322mg, 2.00 mmol) were dissolved in acetonitrile (16 mL). DIPEA (3.11mL,
17.77mmol) was added and the mixture was nradiated with microwave at 130°C for 60min. The
reaction mixture was diluted with water, extracted with EA 3x. Combined organic layers were
dried over Na2504 and concentrated to give trans-7-(2-methyl-4-nitro-pyrazot-3-yi)-
3,4,4a,5,6,8,9,9a-octahydro-2H-[ 1 ,4loxazino[ 2,3-djazepine. To a solution of this compound in
DCM (15mlL) was added di-tert-butyl-dicarbonate (727mg, 3.33mme{) and DIPEA. (1.16mL,
6.66mmol). The mixture was stirred at room temperature for 18h. The crude reaction mixture
was concentrated and the residue was purified via silica gel column chromatography (0-100%
EA/heptane) to gave the racemic trans-tert-butyl-7-(2-methyl-4-nitro-pyrazol-3-yi)-
2,3,4a,5,6,8,9,9a-octahydro-[ 1,4 Joxazino[2,3-d]azepine-4-carboxylate, which was chirally
separated on AD column with 20% methanol w/ 0.1% NH4OH. The first eluting peak of trans-
tert-butyl-7-(2-methyl-4-nitro-pyrazol-3-y1)-2,3.44,5,6,8,9,9a-octahydro-[ 1,4Joxazino[ 2,3~
dlazepme-4-carboxylate off the SFC chiral separation was converted to 396 following the
procedures of Example 354. "H NMR (400 MHz, DMSQ) & 8.63 (s, 11), 7.55 (s, 1H), 7.54 —
7.43 (m, 3H), 7.26 (t, J = 8.7 Hz, 2H), 3.64 (s, 3H), 3.24 — 3.13 (m, 4H), 3.13 - 2.95 (m, 3H),
2.65(d, J=5.6Hz, 2H), 2.60 - 2.52 (mm, 1H), 1.82 ~ 1.68 (m, 3H), 1.64 - 1.53 {m, 2H). LCMS
(ES+) m/z 450 (M+1)
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Example 397 N-[5-(3,4,44,5,6,8,9,9a-0ctahydro-2H-[1,4]oxazino[2,3-d]azepin-7-yl)-1-
methyl-pyrazol-4-yl}-5-aming-2-(2,6-difluorophenyljthiazole-4-carboxamide 397

Following the preparation 396, the second cluting peak of trans-tert-butyl-7-(2-methyl-4-
nitro-pyrazoi-3-yl)-2,3,4a,5,6,8,9,%a-octahydro-[ 1,4]oxazino{ 2,3-dJazepine-4-carboxylate off the
SFC chiral separation was converted to 397, "HNMR (400 MHz, DMSO) 6 8.63 (s, 1H), 7.55 (s,
1H), 7.53 —7.40 (n, 3H), 7.26 (t, T = 8.7 Hz, 2H), 3.64 (s, 3H), 3.23 - 3.13 (m, 4H), 3.13 - 2.94
(m, 3H), 2.65(d, J = 6.8 Hz, 2H), 2.60 — 2.52 (m, 1H), 1.86 — 1.65 (m, 3H), 1.65 - 1.54 (m, 2H).
LCMS (ES+) m/z 490 (M+1)

Example 398 S-amino-N-[5-(4-amino-5-hydroxy-azepan-1-y1)-1{-(2,2-
difluoroethyl)pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 398

Racemic cis- tert-butyl N-[1-[2-(2,2-difluoroethyl)-4-nitro-pyrazol-3-y1]-S-hydroxy-
azepan-4-yt|carbamate was chirally separated on AD column with 30% methanol. Following the
procedures in Example 369, the first eluting peak of cis- tert-butyl N-[1-[2-(2,2-difluorocthyl)-4-
mitro-pyrazol-3-yi]-3-hydroxy-azepan-d-yljcarbamate oft the SFC chiral separation was
converted to 398. 'H NMR (400 MHz, DMSO) § 9.30 (s, 1H), 7.76 (s, 1H), 7.59 — 7.41 (m, 3H),
727 (t,}=8.7Hz, 2H), 6.55 - 6.17 (m, 1H), 4.56 (s, 1H), 445 -4 .28 (m, 2H), 3.76 (d, J =78
Hz, 326 - 3003 (o, ZHD 303 =293 (m, 3HD, 195 - 177 (my 2Hy, £.73 - 155 {m, 2H).
LCMS (EST)ynvz 514 (M-+1)

Examplc 399 5-amino-N-{5-(4-amino-5-hydroxy-azepan-1-yi}-1-(2,2-
difftuoroethytipyrazol-4-y1}-2-(2 6-difluorophenyljthiazole-4-carboxamide 399

Following the preparation of 398, the second eluting peak of cis- tert-butyl N-[1-[2-(2,2-
difluoroethyt)-4-nitro-pyrazol-3-ylj-5-hydroxy-azepan-4-yljcarbamate off the SFC chiral
separation was converted to 399, TH NMR (400 MHz, DMSO0) 6 9.29 (s, 1H), 7.76 (s, 1H), 7.62
~7.41 (m, 3H), 7.27 (, J = 8.7 Hz, 2H), 6.55 ~ 6.19 (m, 1H), 4.58 (s, 1H), 4.45 —4.31 (m, 2H),
3.76 (d, =79 Hz, 1H), 3.25 - 3.13 (m, 2H), 3.13 -~ 2.93 (m, 3H), 1.94 - 1.77 (m, 2}, 1.71 -
1.55 (m, 2H). LCMS (ES+) m/z 514 (M+1)

Example 401  5-amino-N-[5-(4-amino-5-methoxy-azepan-1-y)-1-cyclopropyl-pyrazol-
4-yl}-2-(2,6-difluorophenylthiazole-4-carboxamide 401

Racemic cis- tert-butyl N-[1-(2-cyclopropyl-4-nitro-pyrazol-3-yl)-5-methoxy-azepan-4-
yi]carbamate was chirally separated on AD column with 30% methanol. Following the
procedures of Example 369, the first eluting peak of cis- tert-butyl N-[1-(2-cyclopropyl-d-nitro-
pyrazol-3-yl}-5-methoxy-azepan-4-yljcarbamate off the SFC chiral separation was converted to
401, "H NMR (400 MHz, DMS0) 3 9.38 (s, 1H), 7.64 (s, 1H), 7.58 — 7.44 (m, 3H), 727 (t, ] =
8.7 Hz, 2H), 3.58 — 3.45 (m, 1H), 3.39 (d, = 8.3 Hz, 1H), 3.27-3.20 (m, 1H), 3.27 - 3.21 (m,
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1H), 3.19 (s, 3H), 3.07 (dd, J = 11.4, 6.5 Hz, 2H), 2.13 — 1.96 (m, 1H), 1.85 ~ 1.58 (m, 4H), 1.08
- (.86 (m, 4H). LCMS (ES+) m/z 504 (M+1)

Example 402 5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yD-1-cyclopropyl-pyrazol-
4-y1]-2-(2,6-difluorophenylithiazole-4-carboxamide 442

Following the preparation 401, the second eluting peak of cis- tert-butyl N-[1-(2~
cyclopropyl-4-nitro-pyrazol-3-yl)-5-methoxy-azepan-4-yl]carbamate off the SFC chiral
separation was converted to 492, 'H NMR (400 MHz, DMSO) § 9.38 (s, 1H), 7.64 (s, 1H), 7.58
— 7.41 (m, 3H), 7.27 (t, I = 8.6 Hz, 2H), 3.60 - 3.46 (m, 1H), 340 (d, J = 8.6 Hz, 1H), 3.33 -
327 (m, 1H), 3.27 - 3.21 {m, IH), 3.19 (s, 3H), 3.15 —~ 2.99 (m, 2H), 2.11 - 1.97 (m, 1H), 1.85 -
1.61 {m, 4H), 1.09 — 0.87 (m, 4H). LCMS (ES+) m/z 504 (M+1)

Example 403  5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yi)-1-cyclopropyl-pyrazol-
4-vij-2-(2 6-difluorophenylithiazole-4-carboxamide 403

Racemic trans- tert-butyl N-[1-(2-cyclopropyi-4-nitro-pyrazol-3-y1}-5-methoxy-azepan-
dovtizarbamate was chirally separated on AD column with 15% methanol. Following the
procedures in Example 369, the first eluting peak of trans- tert-butyl N-[ 1-{2-cyclopropyl-4-
nitro-pyrazol-3-yl)-5-methoxy-azepan-4-yljcarbamate off the SFC chiral separation was
comeored w $03. H NMR (400 MHz DMSOY S 8.92 (5, TH) 7.60 - 7.39 (m, 4H). 7.27 (. 1 =
8.7 Hz, 2H), 3.39 - 345 ¢m, 1H), 3.29 - 3.02 (m, ¥H), 2.96 — 2.83 (m, 1H), 2.10 ~ 1.96 (m, iH),
1.93 - 183 (m., 1H), 1.78 — 1.65 (m, 1H), 1.65 - 1.49 (m, 1H), 1.10 — 0.85 (m, 4H). LCMS
(ES+) m/z 504 {(M+1)
4-y1}-2-(2,6-diftuorophenylithiazole-d-carboxamide 404

Following the preparation of 403, the second eluting peak of trans- tert-butyl N-[1-(2-
cyclopropyl-d-nitro-pyrazol-3-yl)-5-methoxy-azepan-4-yl]carbamate off the SFC chiral
separation was converted to 404, 'TI NMR (400 MHz, DMS0) 5 8.92 (s, 1H), 7.62 - 7.41 (m,
4H), 7.27 (1, J = 8.7 Hz, 2H), 3.53 (t,J = 5.4 Hz, 1H), 3.28 - 2.99 (m, 8H), 2.96 — 2.83 (m, 1H),
2.10-1.97 (m, 1H), 1.92 - 1.80 {m, 1H), 1.79 — 1.64 (m, 1H), 1.64 — 1.46 (m, 1H), 1.10 - 0.82
{m, 4H). LCMS (ES+) m/z 504 (M+1)

Example 405 5-amino-2-(2,6-difluorophenyl)-N-[5-[4-hydroxy-4-
(trifluoromethyljazepan-1-yl]-1-methyl-pyrazol-4-yl|thiazolc-4-carboxamide 408

Following the procedure for Example 101 starting from 1-(1-methyl-4-nitro-1H-pyrazol-
5-yl)-4-(trifluoromethyl)azepan-4-ol and 5-(fert-butoxycarbonylamino)-2-(2,6-difluorophenyl)-
thiazole-4-carboxylic acid gave 405 as a pale brown solid (53 mg, 29% over three steps). 'H

NMR (400 MEz, CDCs) & 8.95 (s, 1H), 7.94 (s, 1H), 7.39-7.28 (m, 1), 7.02 (t, J = 8.7 Hz, 2H),
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6.21 (s, 2H), 3.73 (s, 3H), 3.46 (ddd, J = 13.7, 8.5, 5.0 Hz, 1H), 3.29-3.18 (m, 3H), 2.95 (s, 1H),
2.15-1.97 (m, 5SH), 1.87-1.77 (m, [H). LCMS (ES+) m/z 517 (M+1)

Example 406 5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yl)-1-cthyl-pyrazoi-4-yl]-2-
(2,6-difluorophenyl)thiazole-4-carboxamide 406

Racemic cis- tert-butyl N-[1-(2-cthyl-4-nitro-pyrazol-3-y1)-3-methoxy-azepan-4-
yljcarbamate was chirally separated on AD column with 30% methanol. Following the
procedures for Example 369, the first eluting peak of cis- tert-butyl N-[1-(2-ethyl-4-nitro-
pyrazol-3-yl)-5-methoxy-azepan-4-ytjcarbamate off the SFC chiral separation was converted to
406. "H NMR (400 MHz, DMSO) § 9.20 ~ 9.01 (s, 1H), 8.39 — 8.28 (s, 1H), 7.69 — 7.60 (s, 1H),
7.60 - 7.45 (m, 3H), 7.35 -7.19(t, J =8.7 Hz, 2H), 4.01 —3.89 (g, J= 8.1, 7.7 Hz, 2H), 3.56 -
347(d, J=69Hz 1H), 3.26 - 3.20 (5, 3H), 3.21 - 2.88 (m, 1H), 2.15 - 1.98 (5, OH), 1.96 — 1.80
(s, 0H), 1.76 - 1.60 (m, 2H), 1.37 - 1.27 (t, ] = 7.2 Hz, 3H). LCMS (ES+) m/z 492 (M+1)

Example 407 5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yi)-1-ethyl-pyrazol-4-yl}-2-
(2.6-difluorophensiphiazolo-d-carboxamide 407

Followmg the preparation of 486, the second eluting peak of cis- tert-butyl N-[1-(2-
ethyl-4-nitro-pyrazol-3-yi)-5-methoxy-azepan-4-yl]carbamate off the SFC chiral separation was
convertad 1o 487 H MR (400 MHz, DMSG)§9.23 - 9.07 (s, [H), 840~ 832 (s, 1H), 7.70 -
700 (5, HHy 7.5% - 745 (m, SH), 735 - 7.20(1, J=5.7 Hz, 2H), 4.01 = 3.90 (m, ZH}, 3.56 —
344 (d, J=7.1 Hz. 1HY 327 -3.20 (s, 3H), 3.21 -~ 2.91 (m, 1H), 2.13 - 1.99 (m, 1H), 1.94 -

P79 {m, THG, 177 - 160 (m, 2H), 1.36-- 1.27 (¢, J = 7.2 Hz, 3H). LCMS (ES+) nvz 492 (M+1)

Example 410 5-amino-N-(3-((4S,55)-5-amino-4-methoxycyclohept-1-enyl)-1-methyl-
[H-pyrazoi-4-yi}-2-(2,6-difluorophenyhthiazole-4-carboxamide 410

Following the procedures in Example 378 starting from fert-butyl (£)-2-methoxy-5-(1-
methyl-4-nitro-1 H-pyrazol-5-yljcyclohept-4-enylcarbamate and 5-(zers-butoxycarbonylaming )-
2-cyclopropylthiazele-4-carboxylic acid gave 410 as the monoformate salt as an off-white foam
(13 mg, 4% over three steps). 'TH NMR (400 MHz, de-DMSQ) 3 8.63 (s, 1H), 8.35 (s, I1H), 7.80
(s, 1H), 7.59-7.43 (m, 3H), 7.26 (t, J = 8.8 Hz, 2H), 5.93 (t, J = 6.4 Hz, 1H), 3.70 (s, 3H), 3.26 (s,
3H), 3.02-2.96 (m, 1H), 2.91 (t, J = 9.3 Hz, 1H), 2.68-2.60 (m, 1H), 2.42-2.24 (m, 4H), 1.98-
1.89 (m, 2H), 1.48-1.37 (m, 1H). LCMS (ES+) m/z 475 (M+1)

Example 411 5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl)-1-methyl-pyrazol-d-yl]-2-
(2,6-difluorophenyl)thiazole-4-carboxamide 411

Following the procedure for Example 101 starting from fert-butyl 4-methyl-1-(1-methyl-
4-nitro-1H-pyrazol-5-ylyazepan-4-ylcarbamate and 5-(fert-butoxycarbonylaming)-2-(2,6-
difluorophenyl)-thiazole-4-carboxylic acid gave 411 as a pale brown solid (68 mg, 55% over

three steps). "H NMR (400 MHz, CDCL) 8§ 8.98 (s, 1H), 7.91 (s, 1H), 7.38-7.25 (m, 1H), 7.02 {t,
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J = 8.7 Hz, 2H), 6.20 (s, 2H), 3.73 (s, 3H), 3.34-3.26 {(m, 1H), 3.33-3.08 (m, 2H), 3.17-3.09 (m,
TH), 1.93-1.78 (m, 2H), 1.77-1.66 (m, 41), 1.19 (s, 3H). Exchangeable NH; not observed.
LCMS (ES+) m/z 462 (M+1)

Example 412 S-amino-N-[5-(4-amino-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-yl]-2-
(2-fluorophenylithiazole-4-carboxamide 412

Following the procedure for Example 101 starting from fert-butyl 4-methyl-1-(1-methyl-
4-nitro-1H-pyrazol-5-yhazepan-4-ylcarbamate and 5-(zert-butoxycarbonyl-amino}-2-(2-
{luorophenyljthiazole-4-carboxylic acid gave 412 as a pale brown solid (87 mg, 74% over three
steps). *H NMR (400 MHz, CDCLY 8 8.73 (s, 1H), 8.13 (t, / = 7.7 Hz, 1H), 7.85 (5, 1H), 7.39-
7.30 (m, 1H), 7.26-7.11 (m. 2H), 6.11 (s, 2H), 3.75 (s, 3H), 3.40-3.18 (m, 3H), 3.17-3.09 (m, 1H),
1.98-1.89 {m, 1H), 1.90-1.71 {my SH), 1.23 (s, 3H). Exchangeable NH; not observed. LCMS
(ES+) m/z 444 (M+1)

whiazoieo-d-carbovamude 413

pyrazol-4-v13-2-(2-tluoroph
A solution of tert-butyl 5-fluoro-2-methoxy-5-(1-methyl-4-nitro- | H-pyrazol-5-
ylcycloheptylcarbamate (430 mg. 1.27 mmol) in MeOH (50 mL) was passed through the H-
Cubow (full He, 7070 Gew rete b oo 30 mm 109 PA/C cantndecy. The solvent was
removed under reduced pressure o give an orange foam. This foam was then dissoived in MeOH
(70 mLY and 10% paliadium on carbon (45 mg) added. The mixture was then stirred under an
atmosphere of H; (400 psiy at room temperature for 3 hin, filtered through Celite® and the solvent
removed under reduced pressure to give a complex mixture as an orange foam (378 mg)
containing tert-butyl 5-(4-amino-1-methyl-1H-pyrazol-5-yl)-2-methoxycycloheptylcarbamate.
To a solution of this mixture (378 mg, 1.13 mmol) in DCM (30 mL) was added DIPEA (1.0 mL,
5.74 mmol), PyBOP (1.5 g, 2.81 mmel) and 5-{terr-butoxycarbonyl-amine)-2-(2-
fluorophenyl)thiazole~-4-carboxylic acid (418 mg, 1.24 mmol) and the mixture was stirred at
room temperature for 18 hr. The mixture was diluted with DCM (150 ml.) and washed with
water (30 mL). The organic layer was separated, dried over MgSO, and the solvent removed
under reduced pressure. Purification via silica gel column chromatography (70-80%
EtOAc/isohexanc) gave a mixture of four diastercomers as a peach solid (240 mg) which were
separated by preparative HPLC. Each diasterecomer (25 mg, 0.03 mmol) was then stirred with
HClin dioxane (4 M, 0.95 mL, 3.80 mmol) in MeOH (1 mL) at room temperature for 18 hr. The
solvents were removed under reduced pressure and the crude residue was re-dissolved m MeOH
and loaded onto an SCX column. The column was washed with MeOFH, eluted with 7 N
ammonia in MeOH to give 413 {Diastercomer 1) as an off-white solid (13 mg, 2% over three

steps). 'H NMR (400 MHz, CDCL) 8 8.43 (5, 1H), 8.21 (td, J = 7.7, 1.9 Hz, 1H), 7.79 (s, 1H),
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7.38-7.32 (m, 1H), 7.26-7.21 (m, 1H), 7.16 (dd, J = 11.4, 8.3 Hz, 1H), 6.09 (s, 2H), 3.84 (5, 3H),
3.36 (s, 3H), 3.11-2.99 (m, 2H), 2.91-2.84 (m, 1H), 2.13-2.02 (m, 2H), 1.98-1.91 (m, 2H), 1.85 (t,
J = 12.3 Uz, 4H), 1.58-1.46 (m, 2H). LCMS (ES+) m/z 459 (M+1)

Example 414 5-amino-N-(5-((4S,58)-4-amino-5-methoxyeycloheptyl)-1-methyl-1H-
pyrazol-4-yl)-2-(2-fluorophenyljthiazole-4-carboxamide 414

Following the procedure in Example 413 gave 414 (Diastereomer 2} as a beige solid (16
mg, 2% over three steps). 'H NMR (400 MHz, CDCL) 8 8.39 (s, 1H), 8.22-8.15 (m, 1H), 7.76 (s,
1H), 7.38-7.31 (m, 1H), 7.27-7.20 (m, 1H), 7.15 (dd, /= 11.4, 8.3 Hz, 1H), 6.10 (s, 2H), 3.83 (s,
3H), 3.35 (s, 3H), 3.16-3.12 (m, 1H), 3.05 {t../ = 9.2 Hz, 1H), 2.95-2.82 (m, 1H), 2.15-2.00 (m,
2H), 1.98-1.80 {m, 5H), 1.64-1.50 (m, 1H). LCMS (ES+) m/z 459 (M+1)

Example 415 S-amino-N-(5-{(45,554-amino-5-methoxycycloheptyl)-1-methyl-1H-
pyrazol-4-y1)-2-(2-fluorophenylithiazofe-d-carboxamide 415

Following the procedure in Example 413 gave 415 (Diastercomer 3) as a beige solid (15
mg, 2% over three stepsy. 'H NMR (400 Ml CDChy o 837 (50 THL BT (L /= 7.8 Hz, HH),
7.72 (s, 1H), 7.38-7.31 (m, 1H), 7.26-7.12 (m, 2H), 6.11 (s, 2H), 3.84 (s, 3H), 3.36 (s, 3H1), 2.99
(d, J = 6.6 Hz, 2H), 2.92 (t,/ = 7.6 Hz, |H), 2.17 (dd, J = 14.1, 7.0 He, 1H), 2.13-1.79 (m, 7H),
1474¢d. /= 137 He 2HY LOMIS{ES - mow 435 -1
pyrazol-4-y1)-2-(2-fluocrophenyl}ihiazole-4-carboxamide 416

Following the procedure in Example 413 gave 416 (Diastercomer 4) as a beige solid {14
mg, 2% over three steps). 'H NMR (400 MHz, CDCL) 6 8.37 (s, 1H), 8.17 (td, J = 7.7, 1.9 Hz,
1H), 7.72 (s, 1H), 7.39-7.31 (m, [H), 7.26-7.12 (m, 2H), 6.10 (s, 2H), 3.84 (s, 3H), 3.36 (5, 3H),
3.02-2.96 (m, 2H), 2.96-2.87 (am, 1H), 2.22-2.11 (m, 1H), 2.13-1.78 (m, 7H), 1.54-1.41 (m, 2H).
LCMS (ES+) m/z 459 (M+1)

Example 417 5-amino-N-[5-[(45)-4-aminoazepan-1-yl]-1-methyl-pyrazol-4-yl}-2-(2-
fluoro-4-pyridyl)thiazole-4-carboxamide 417

Step A: In a round bottom flask, N-[(45)-1-(4-amino-2-methyl-pyrazol-3-yljazepan-4-
y1]-2,2,2-rifluoro-acetamide (733mg, 2.40 mmol), 2-bromo-5-(tert-butoxycarbonylamine)-1H-
imidazole-4-carboxylic acid (955mg, 3.12 mmel), and PyBOP (2020mg, 3.84 mmol) were
dissolved in DCM (40 mL). DIPEA (2.51 mL, 14.4 mmol) was added and the mixture was
stirred at room teraperature for 18h. The mixture was concentrated and purified via flash
chromatography, EA / heptane 0% to 100% to afford tert-butyl N-[2-bromo-4-[[ 1-methyl-5-
[(4S)-4-{(2,2,2-trifluoroacetylyamino]azepan- 1 -yl]pyrazol-4-yl]carbamo yljthiazol-5-
yl]carbamate (1.39g, 95%).
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Step B: In a microwave reaction vial, tert-butyl N-[2-bromo-4-[[ I -methyl-5-[(4S)-4-
[(2,2,2-trifluoroacetylyamino]azepan-1-yl]pyrazol-4-yljcarbamoyl]thiazol-5-yl]carbamate (100
mg, 0.16 mmol), 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yDpyridine (110 mg, 0.49
mmol) and PD(DPPF)CL2 (12 mg, 0.016 mmol) were dissolved in acetonitrile (3 mL). 1.0M
KOAc (0.25 mL, 0.25 mmol) and 1.0M Na,COs (0.25 mL, 0.25 mmol) were added and the
reaction was irradiated with microwave at 120°C for 30 min. The mixture was cooled, filtered
through Celite, concentrated and purified via flash chromatography, BA / heptane 0% to 100% to
afford tert-butyl N-[2-(2-fluoro-4-pyridyl)-4-[{ 1 -methyl-5-[(48)-4-[(2,2,2-
trifiuoroacetyl)amino Jazepan-1-yijpyrazol-4-ylicarbamovllthiazol-5-yllcarbamate (60 mg, 58%).
This compound was stirred with 4N HCI in dioxane (3 mi., 12 mmol) and methanol (2 mL) at
room temperature for 3h. Solvent was removed under reduced pressure. The residue was
dissolved in methanol (3 mL) and water (I mL), potassium carbonate (67 mg, 0.48 mmol} was
added and the mixture was heated at 60°C for 1.5h. After cooling o room temperature, the
reaction mixture was diluted with water and extracied wih F A 3x The combined organic lavers
were dried over MgS04 and the solvent removed under reduced pressure and the residue
purified by preparative HPLC to afford 417. 'H NMR (400 MHz, DMSQ) § 9.04 (s, 1H), 8.29 (d,
J=33Hz, IH}, 774 (d, I =353 Hz, 3H5, 739 5, TH )y 742 0 iHy 386 15, 3H 324 - 3,61 (m,
3H), 1.94 - 1.73 (m, 3H}, 1.67 — 1.48 (m, 3Hj. LCMS (ESvymz 431 (M)

Example 418 S-amino-N-{5-[(45)-4-amineazepan-1-vll-l-methyl-pyrazol-4-y1]-2-(2-
methoxy-3-pyridyl)thiazole-4-carboxamide 4i8

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridine with (2-methoxy-3-pyridyDboronic acid, 418 was prepared. 'H NMR
(400 MHz, DMSO) 5 8.97 (s, 1H), 8.64 (d, J = 7.6 He, 1), 8.22 (d, J = 4.6 Hz, 1H), 7.40 (s, 1H),
7.32 (s, 2H), 7.22 - 7.13 (m, 1H), 4.05 (s, 3H), 3.66 (s, 3H), 3.25 - 2.98 (m, 5H), 2.04 ~ 1.79 {m,
34, 1.77 — 1.54 (m, 3H). LCMS {(ES+) m/z 443 (M+1)

Example 419 5-amino-N-[5-[(4S)-4-aminoazepan-1-yi]-1-methyl-pyrazol-4-y]-2-(1 -
methylpyrazol-4-yljthiazole-4-carboxamide 419

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-ylypyridine with 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhpyrazole, 419 was prepared. 'H NMR (400 MHz, DMSO) § 8.73 (s, 1H), 8.18 (d, ] = 47.7 Hz,
iH), 7.81(d, J = 11.8 Hz, 1H), 7.53 (d, J =24.5 Hz, 1H), 7.24 (s, 2H), 3.87 (s, 3H), 3.64 (s, 3H),
3.21 ~3.01 (m, 5H), 1.96 - 1.77 (m, 3H), 1.72 — 1.48 (m, 3H). LCMS (ES+) m/z 416 (M+1)

Example 420 S-amino-N-[{5-[(45)-4-aminoazepan-1-yi]-1-methyl-pyrazol-4-yl}-2-(5-
fluoro-3-pyridylithiazole-4-carboxamide 420
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Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-ylpyridine with 3-fluoro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDpyridine, 420 was prepared. '"H NMR (400 MHz, DMSO)  9.01 (s, 1H), 8.90 (s, 1H), 8.58 (d,
J=24Hz, 1H), 8.20 (d, J = 10.0 Hz, 1H), 7.61 (s, 2H), 7.39 (s, 1H), 3.66 (s, 3H), 3.22 — 3.03 (m,
5H), 1.99 — 1.75 (m, 3H), 1.69 — 1.51 (m, 3H). LCMS (ES+) m/z 431 (M+1)

Example 421 5-amino-N-[5-[(4S)-4-aminoazepan-1-yl]-1-methyl-pyrazol-4-y1]-2-(3,5-
dimethylisoxazol-4-ylithiazole-4-carboxamide 421

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridine with (3,5-dimethylisoxazol-4-yl)boronic acid, 421 was prepared. 'H
NMR (400 MHz, DMSO) & 8.60 (s, 1H), 8.41 (s, 1H), 7.30 (s, 1H), 7.39 (5, 2H), 3.66 (s, 3H),
3.26 —2.98 (m, 5H), 2.65 (s, 3H), 2.47 (s, 3H), 2.04 — 1.75 (m, 3H), 1.72 - 130 (m, 3H). LCMS
(ES+)ym/z 431 (M+1)
pyrazoi-4-ylj-2-(3-fluoropyridin-d-yithiazole-d-carbexarmide 422

To a solution of terr-butyl 1-(4-(5-(tert-butoxy-carbonyl)-amino-2-bromothiazole-4-
carboxamido)-1-methyl-1H-pyrazol-5-yl)-5-fluoroazepan-4-ylcarbamate {100 mg, 0.16 mmol) in
dioxanc (1.6 mbL}y was added 3-fluoro-d-{mibutvisrannvipyrdine (9 myg, € 25 mmol,
tetrakis(triphenylphosphine)paliadium(0) (9 mg, 0.008 mumoti}, copperil) wodde (Y mg, U.03
mmol) and lithium chloride (20 mg, 0.48 mmol). The mixture was degassed for 5 min before
being heated in a microwave at 120 °C for 1 hr. The mixture was concentrated under reduced
pressure and the residue purified via silica gel column chromatography (0-10% MeOQH/DCM) to
give a brown oil (100 mg, 96%). To a solution of this o1l (100 mg, 0.15 mmol} in dioxane (3 mL)
was added HCl in dioxane (4 M, 3 mL, 12.0 mmol) and the mixture was stirred at room
temperature for 36 hr. Purification via preparative HPLC gave 422 as the monoformate salt as a
yellow solid (24 mg, 35%). *H NMR (ds-DMSO) 8 9.11 (s, 1H), 8.70 (d, J = 2.76 Hz, 1H), 8.51
(d, ./ =5.10 Hz, 1H), 8.33-8.20 {m, 2H), 7.69 (s, 2H), 7.49-7.38 (m, 1H), 4.78-4.44 (m, 1H), 3.66
(s, 3H), 3.30-3.10 (mm, 5H), 2.22-2.05 {m, 1H), 2.05-1.96 (m, 1H), 1.95-1.90 (m, 1H), 1.75-1.62
(m, 1H). Exchangeable NH; not observed. .CMS (ES+) m/z 449 (M+1)

Example 423 5-amino-2-(2-fluorophenyl)-N-[5-(2-methoxy-8-azabicyclo[3.2.1]octan-5-
yh-1-methyl-pyrazol-4-yijthiazole-4-carboxamide 423

Following the procedure in Example 413 gave 423 as a beige sofid (109 mg, 18% over
three steps). 'H NMR (400 MHz, CDCl) 8 10.96 (s, 1H), 8.27 (t, J = 7.7 Hz, 2H), 7.37-7.29 (m,
IH), 7.22-7.11 (m, 2H), 6.06 (s, 2H), 3.91 (3, 3H), 3.62-3.56 (m, 1H), 3.44 (s, 3H), 2.37-2.28 (m,
1H), 2.19-2.00 (m, 5H), 1.89-1.73 (m, 3H), 1.52-1.39 (m, 1H). LCMS (ES+) mv/z 457 (M+1)
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Example 424 S-amino-N-(5-((4S,5S)-4-amino-5-hydroxy-4-methylazepan-1-y)-1-
methyl-1H-pyrazol-4-yD)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 424

To a solution of 2,2, 2-trifluoro-N-(5-hydroxy-4-methyl-I -( I -methyl-4-nitro-1 H-pyrazol-
S-yhazepan-4-ylyacetamide (200 mg, 0.55 mmol) and ammonium formate (700 mg, 2.74 mmol)
m MeOI (10 mL) under nitrogen was added 10% palladium on carbon (50 mg, 0.13 mmol}. The
mixture was heated at 65 °C for 2 hr before being cooled to room temperature, filtered and
concentrated under reduced pressure. The residue was partitioned between water (10 mi.) and
DCM (50 mL). The organic layer was separated, passed through a phase separation cartridge and
concentrated under reduced pressure to give N-(1-(4-amino-1-methyl-1H-pyrazol-5-y1-5-
hydroxy-4-methylazepan-4-y1)-2,2,2-trifluoroacetamide as a red gum (140 mg). A solation of
PyBOP (330 mg, 0.62 mmoi) and 5-(fert-butoxycarbonylamine)-2-(2.6-difluorophenvithizzole-
4-carboxylic acid (160 mg, 0.45 mmol) in DCM (3 mL) was stirred at room temperature for 30
min. A solution of N-(1-(4-amino- I-methyl- 1 H-pyrazol-5-yl)-5-hydroxy-4-methylazepan-4-yl)-
2,2, 2-trifluoroacetamide (140 mg, 0.41 mmol) and DIPEA (140 ul, §.83 mmoly in £ %8 ¢} mis
was added and the mixture was stirred at room temperature for 18 hr. Additional DCM (50 ml)
was added and the mixture washed with water (20 mL). The organic layer was passed through a
phase separation canindge and concentrated under reduced prossure. The rosiduc wis drsabved
in a mixture of THF (2 mbL), MeOH (2 ml) and water (1 mL) and porassium carbonate ( 760 my,
1.44 mmol) was added. The reaction mixture was heated at 60 °C for 18 hr, cooled to room
temperature, filtered and concentrated under reduced pressure. The residuc was then dissolved in
DCM (3 mL) and trifluoroacetic acid (1 mL) added. The mixture was stirred at room temperature
for 2 hr, concentrated under reduced pressure and purified via preparative HPLC to give 424 as
the monoformate salt as a white solid (5 mg, 2% over three steps). 'H NMR (400 MHz, d,-
MeOD) 6 8.56 (s, 1H), 7.57 (s, 1H), 7.53-7.44 (m, 1H), 7.15 (t, J = 8.8 Hz, 2H), 3.86-3.72 (m,
5H), 3.45-3.35 (m, 2H), 3.26-3.14 (m, 1H), 2.15-1.90 (m, 4H), 1.46 (s, 3H). LCMS (ES+) m/z
478 (M+1)

Example 425 5-amino-N-[5-[(45)-4-aminoazepan-1-yl]-1-methyl-pyrazol-4-yl]-2-(2-
fluoro-5-methyl-3-pyridyljthiazole-4-carboxamide 425

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-ylypyridine with 2-fluoro-5-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yi)pyridine, 425 was prepared. "H NMR (400 MHz, DMSO) § 9.00 (s, 1H), 8.55 {d, =97 Hz,
1H), 8.06 (s, 1H), 7.51 (s, 2H), 7.44 (s, 1H), 3.66 (s, 3H), 3.22 - 2.95 (m, 5H), 2.38 (s, 3H), 1.92
—1.77 (m, 3H), 1.67 — 142 (m, 3H). LCMS (ES+) nv/z 445 (M+1])

Example 426 5-amino-N-[5-{5-amino-3,3-difluoro-azepan-1-yl}-1-methyl-pyrazol-4-yl}-
2-(3-fluoro-4-pyridylithiazole-4-carboxamide 426
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Following the procedures of Example 422 starting from tert-butyl 1-(4-(5-(tert-
butoxycabonyl-amino)-2-bromothiazole-4-carboxamido)- [ -methyi- 1 H-pyrazol-5-y1)-6,6-
difluoroazepan-4-ylcarbamate gave 426 as the monoformate salt as a white solid (76 mg, 51%

over two steps). '"H NMR (400 MHz, ds-DMSO0) 8 9.16 (s, 1H), 8.71 (d, .J = 2.8 Hz, 1H), 8.54 (d,

J=52Hz, 1H), 8.32-8.19 (m, 2H), 7.70 (s, 2H), 7.45 (s, 1H), 3.69 (s, 3H, under water peak),

3.36-3.34 (m, 3H, under water peak), 3.37-3.24 (m, 1H), 3.22-3.11 {m, 1H), 2.44-2.31 (m, 2H),
2.03-1.91 (m, 1H), 1.90-1.80 (m, 1H). Exchangeabie NH; not observed. LCMS (ES+) m/z 467
(M1

Example 428 5-amino-N-[5-[(4R,5R)-4-amino-5-fluora-azepan-1-yl|-1-methyl-pyrazol-
4-yl[]-2-(4-methyl-3-pyridyl)thiazole-4-carboxamide 428

Step A: In a round bottom flask, tert-butyl N-[(4R,5R)-1-(4-amino-2-methyl-pyrazol-3-
yi)-5-fluoro-azepan-4-ylicarbamate (1240mg, 3.80 mmol), 2-bromo-5-(tert-
butoxycarbonylamino)-1H-imudazole-4-carboxylic acid (1510mg, 4.94 mmol), and PyBOP (3.20
g, 6.08 mmel) were dissolved in DCM (50 mL), DIPEA (3.97 mL, 22.8 mmol} was added and
the mixture was stirred at room temperature for 18h. The mixture was concentrated and purified
via flash chromatography, EA / heptane 0% to 100% to tert-butyl N-[2-bromo-4-[]5-[{4R,3R )-4-
{tert-butoxyearbonylamino )-3-tfluoro-azepan-1-y1j- 1 -methy-pyrazol-4-vijcarbamoviithazo -5+
yijcarbamate (2.23 g, 93%).

Step B: In a microwave reaction vial, tert-butyl N-[2-bromo-4-[[5-[(4R,5R)-4-(tert-
butoxycarbonylamino)-5-fluoro-azepan-1-yij-i-methyi-pyrazol-4-yljcarbamoyi]thiazo-5-
yljearbamate (161 mg, 0.25 mmol), {(4-methy!l-3-pyridylyboronic acid {105 mg, 0.76) and
PB(DPPF)CL2 (19 mg, 0.025 mmol) were dissolved in acetonitrile (3 mL). 1.0M KOAc (0.38
ml, 0.38 mmol) and 1.0M Na,CO; (0.38 mL, 0.38 mmol) were added and the reaction was
rradiated with microwave at 125 °C for 30 min. The mixture was cooled, filtered through Celite,
concentrated and purified via flash chromatography, EA / heptane (% to 100% to afford tert-
butyl N-[4-[5-[(4R,5R)-4-(tert-butoxycarbonylamino)-5-fluoro-azepan- 1-yl]- [-methyl-pyrazol-
4-yljcarbamoyl}-2-(4-methyl-3-pyridylithiazol-5-yl]carbamate (95 mg, 58%). This compound
was stired with 4N HCl in dioxane (3 mL, 12 mmol} and methanol (2 mL} at room temperature
for 3h. Solvent was removed under reduced pressure. The residue was basified with saturated
NaHCO3 and extracted with EA 3x. The combined organic layers were dried over MgSQO4 and
the solvent removed under reduced pressure and the residue purified by preparative HPLC to
afford 428 (38mg, 58%). "HNMR (400 MHz, DMSO) & 8.83 (s, 1H), 8.79 (s, 1H), 843 (d, ] =
5.0 Hz, 1H), 749 (s, 2H}), 7.47 (s, 1H), 7.37{d, I =4.9 Hz, 1H), 442 (dt, } = 8.4, 5.0 Hz, 1H),
3.64 (s, 3H), 3.26 — 3.02 (m, 3H), 2.63 (s, 3H), 2.18 - 2.02 (m, 1H), 2.02 — 1.88 (m, TH), 1.87 -
1.75 (m, 1H), 1.66 - 1.53 (1, 1H). LCMS (ES+) m/z 445 (M+1)
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Example 429 S-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan-1-yl}-1-methyl-pyrazol-
4-y1}-2-(1,5-dimethylpyrazol-4-yl)thiazole-4-carboxamide 429

Following the procedure for 428, replacing (4-methyl-3-pyridylyboronic acid with 1,5+
dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazole, 429 was prepared. "H NMR
{400 MHz, DMSOQO) 8 8.61 (s, 1H), 7.69 (s, 1H), 7.54 (s, 1H), 7.23 (s, 2H), 4.46 (dt, J= 48.2, 6.6
Hz, 1H), 3.78 (s, 3H), 3.64 (s, 3H), 3.25 — 3.04 (m, SH), 2.56 (s, 3H), 2.21 ~ 2,03 (m, 1H), 2.03 -
1.91 (m, 1H), 1.91 ~ 1.76 (m, 1H), 1.71 — 1.55 (m, 1H). LCMS (ES+) m/z 448 (M+1)

Example 430 5-amino-N-[5-[(4R,5R}-4-amino-5-fluoro-azepan-1-yl]- 1 -methyl-pyrazol-
4-y1]-2-(2-methyl-3-pyridyl)thiazole-4-carboxamide 430

Following the procedure for 428, replacing (4-methyl-3-pyridyhboronic acid with (2-
methyi-3-pyridyDboronic acid, 430 was prepared. 'H NMR (400 MHz, DMSO) & 8.76 (s, 1H),
8.47 (d, J=4.7 Hz, 1H), 8.04 (d, J =79 Hz, 1H), 7.49 (s, 2H), 7.40 - 7.28 (m, 1H), 4.56 — 4.34
{m, 1H}, 3.64 (s, 3H), 3.26 — 3.02 (m, SH), 2.82 (s, 3H}, 2.22 — 2.03 (m, 1H), 2.03 - 1.89 (m, 1H),
1.89 - 1.76 (m, 1H)}, 1.70 ~ 1.51 (m, 1H). LCMS (ES+) m/z 445 (M+1)

Example 431  5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- | -yl]- 1-methyl-pyrazol-
4-y1}-2-(2-methyl-4-pyridyljthiazole-4-carboxamide 431

Foliowing the procedure for 428, replacing {4-methyl-3-pyridyhboronic acid with (2-
methy!-4-pyridyl)boronic acid, 431 was prepared. 'H NMR (400 MHz, DMSO) 6 8.97 (s, 1H),
848 (d, J=35.2Hz, 1H), 7.64 (&, J=06.5 Hz, 3H), 7.58 (d, } = 5.2 Hz, 1H), 7.45 (s, 1H), 4.61
4.37 (m, 1H), 3.65 (s, 3H), 3.26 — 3.06 (m, SH), 2.22 — 2.06 (m, 1H), 2.06 ~ 1.93 (m, 1H), 1.93 -
1.76 (m, 1H}, 1.70 = 1.54 (m, 1H). LCMS (ES+) m/z 445 {(M+1)

Example 432 5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan-1-yl]-1-methyl-pyrazol
4-y1}-2-(6-cyano-2-pyridyljthiazole-4-carboxamide 432

Following the procedure for 428, replacing (4-methyl-3-pyridylboronic acid with 6-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine-2-carbonitrile, 432 was prepared. "H NMR
(400 MHz, DMS0) 8 9.03 (s, 1H), 8.44 (d, J= 82 Hz, 1H), 8.14 (t, =79 Hz, 1H), 8.00 (d, ] =
7.6 Hz, 1H), 7.74 (s, 2H), 7.44 (s, 1H), 4.67 — 4.41 (m, 1H), 3.65 (s, 3H), 3.28 — 3.05 (m, 5H),
223-2.006(m, 1H), 2.06 - 1.94 (m, 1H), 1.94 - 1.77 (m, 1H), 1.75 - 1.57 (m, 1H). LCMS
(ES+)m/z 456 (M+1)

Example 433 5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-yl}-2-
(2-fluorophenyl)thiazole-4-carboxamide 433

Chiral separation of racemic 412 by SFC gave single enantiomer 433. "H NMR (400
MHz, DMSO) 6 9.02 (s, 1H), 8.42 (s, 1H), 829 (t, J = 7.8 Hz, 1H), 745 (d, T = 7.2 Hz, 3H), 7.42
~7.26 (m, 2H), 3.66 (s, 3H), 3.24 - 2.95 (m, 4H), 1.95 — 1.53 (m, 6H), 1.23 (s, 3H). LCMS
(ES+) m/z 444 (M+1)
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Example 434 5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-y1]-2-
(2-fluorophenyl)thiazole-4-carboxamide 434

Chiral separation of 412 by SFC gave 434. 1H NMR (400 MHz, DMSO) 6 9.03 (s, 1H),
8.42 (s, 1H), 8.28 (t, J =7.9 Hz, 1H), 745 (d, J=11.1 Hz, 3H), 7.41 — 7.25 (m, 2H), 3.66 (s, 3H),
3.24 - 298 (m, 4H), 1.96 — 1.52 (m, 6H), 1.21 {5, 3H). LCMS (ES+) m/z 444 (M+1)
(2,6-difluorophenyl)thiazole-4-carboxamide 435

Chiral separation of racemic 411 by SFC gave single enantiomer 435. "H NMR (400
MHz, DMSO0) 6 8.96 (s, 1H), 7.58 (s, 1H), 7.56 — 7.43 (m, 2H), 7.27 (t, } = 8.7 Hz, 2H), 3.65 (s,
3H), 3.23 - 2.94 (m, 5H), 1.97 - 1.48 (m, 6H), 1.15 (s, 3H). LCMS (ES+) m/z 462 (M+1)

Example 436 5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl}-1-methyl-pyrazol-4-yl]-2-
(2,6-difluorophenyl)thiazole-4-carboxamide 436

Chiral separation of 411 by SFC gave 436. 'H NMR (400 MHz, DMS0) & 8.96 (s, 1H),
7.57{s, 1H), 7.36 ~ 7.44 {m, 2H), 727 (t, J = &.7 Hz, 2H), 3.65 (5, 3H), 3.25 - 2.90 (m, 3H), 1.93
~1.51 (m, 6H), 1.15 (s, 3H). LCMS (ES+) vz 462 (M—+1)
4-yil-2-¢ 1, 3-dimethylpyrazol-4-vinhiazole-4-carboxarmide 437

Foliowing the procedure for Example 428, replacing (4-methyl-3-pyridytyboronic acid
with 1,3-dimethyl-4-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyrazole, 437 was prepared.
'"H NMR (400 MHz, DMSO) & 8.55 (s, 1H), 8.08 (s, 1H), 7.57 (s, 1H), 7.22 (s, 2H), 4.46 (dt, ] =
48.3, 6.7 Hz, 1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.26 - 3.03 (m, 5H), 2.42 (s, 3H), 2.23 - 2.05 (m,
[H}, 2.05 -1.92 (m, 1H), 1.92- 177 (m, 1H), 1.70 - 1.53 (m, 1H). LCMS (ES+) m/z 448
(M+1)

Example 438 5-amino-N-[5-(5-amino-3,3-difluoro-~azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(3,5-difluoro-4-pyridylithiazole-4-carboxamide 438

Following the procedure for Example 422 starting from tert-butyl 1-(4-(5-(tert-
butoxycarbonyl-amino)-2-bromothiazole-4-carboxamido)- 1 -methyl-1 H-pyrazol-3-y[)-6,6-
difluoroazepan-4-ylcarbamate and 3,5-difluoro-4-(tributylstannylpyridine gave 438 as a white
solid (68 mg, 43% over two steps). 'H NMR (400 MHz, de-DMSO) & 8.83 (5, 1H), 8.67 (s, 2H),
7.78 (s, 2H), 7.61-7.56 (m, 1H), 3.79-3.56 (m, 4H), 3.46-3.33 (m, 1H), 3.37-3.16 (m, 2H), 3.16-
3.06 (m, 1H), 2.35-2.08 (m, 2H), 1.91-1.78 (m, 1H), 1.81-1.60 {m, 3H). LCMS (ES+) mv/z 485
{(M+1)

Example 439 5-amino-N-(5-((45,58)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-
pyrazol-4-y1}-2-(3,5-difluoropyridin-4-yl)thiazole~-4-carboxamide 439
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Following the procedure for Example 422 starting from fert-butyl 1-(4-(5-(rert-butoxy-
carbonyl)-amino-2-bromothiazole-4-carboxamido)- 1-methyi- 1 H-pyrazol-5-y)-5-fluoroazepan-4-
ylcarbamate and 3,5-difluoro-4-(tributylstanmybpyridine gave 439 as a white solid (42 mg, 28%
over two steps). 'H NMR (400 MHz, ds-DMSO) ¢ 8.84 (s, [H), 8.65 (s, 2H), 7.75 (s, 2H), 7.58 (s,
1H), 4.44 (dtd, J = 47.9, 8.0, 3.6 Hz, 1I1), 3.65 (s, 3H), 3.26-3.08 (m, 5H), 2.19-2.05 (m, 1H),
2.04-1.79 (m, 2H), 1.73-1.50 (m, 3t1). LCMS (ES+) m/z 467 (M+1)

Example 440 S-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yi)-1-methyl-
pyrazol-4-yl]-2-(3,5-difluoro-4-pyridylthiazole-4-carboxamide 440

Following the procedure for Example 422 starting from fert-butyl 1-(4-(5-(rert-butoxy-
carbonyl-amino)-2-bromothiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-yl)-6-methoxy-6-
methylazepan-4-yicarbamate and 3,5-difluoro-4-(tributylstannyb)pyridine gave 444 as the
monoformate salt as a white solid (67 mg, 43% over two steps). 'H NMR (400 MHz, ds-DMSO)
6 8.84 (s, 1H), 8.70 (s, 2H), 8.45 (s, 1H), 7.82 (s, 2H), 7.70 (s, 1H), 3.68 (s, 3H), 3.52 {t, J = 11.2
Hz, 2H), 3.36-3.19 (m, 3H), 3.13-3.04 {m, 1H). 3.04 (s, 3H), 2.98 (d, J = 14.4 Hz, 1H), 2.18 (d, J
= 14.2 Hz, 1H), 2.12-1.98 (m, 1H), 1.85-1.75 (m, 1H), 1.68-1.57 {m, 1H}, 1.03 (s, 3H). LCMS
(ES+) m/z 493 (M+1)

Example 441 5-amino-N-{3-(S-amino-3-methoxy-3-methyl-azepan- 1-vl)- t-methyl-
pyrazol-4-yt}-2-(3-fluoro-4-pyridyijthiazole-4-carboxamide 441

Following the procedure for Example 422 starting from tert-butyl 1-(4-(5-(feri-butoxy-
carbonyl-amino)-2-bromothiazole-4-carboxamido}- I-methyi- | H-pyrazol-5-y1}-6-methoxy-6-
methylazepan-4-ylcarbamate gave 441 as the monoformate salt as a white solid (72 mg, 48%
over two steps). 'H NMR (400 MHz, ds-DMSO) 8 9.15 (5, 1H), 871 (d, J = 2.7 Hz, 1H), 8.58 (d,
J=351Hz 1H), 841 (s, 1H), 8.23 (dd, J = 5.2, 6.4 Hz, 1H), 7.72 (s, 2H), 7.59 (s, 1H}, 3.69 (s,
3H), 3.54 (¢, J = 10.6 Hz, 1H), 3.33-3.21 (m, 2H), 3.25-2.91 (m, 511), 2.22-1.95 (m, 2H), 1.82-
£.72 (m, 1H), 1.74-1.61 (m, 1H), 1.05 (s, 3H). Exchangeable NH; not observed. LCMS (ES+)
m/z 475 (M+1})

Example 442 5-amino-N-[5-[(4R,5R}-4-aminc-5-fluoro-azepan-1-yl}-1-methyi-pyrazol-
4-yl]-2-(5-cyano-2-fluoro-phenylthiazole-4-carboxamide 442

Following the procedures for Example 428, replacing (4-methyl-3-pyridyl)boronic acid
with (5-cyano-2-fluoro-phenyl)boronic acid, 442 was prepared. 'H NMR (400 MHz, DMSO) §
9.22 (s, 1H), 8.86 (d, J = 6.8 Hz, 1H), 7.91 (s, 1H), 7.67 - 7.57 (m, 1H), 7.53 (s, 2H), 7.35 (s,
1H), 4.56 - 4.34 (m, 1H), 3.65 (s, 3H), 3.24 — 3.00 (m, 5H}, 2.20 - 2.03 (m, 1H), 2.03 - 1.89 (m,
1H), 1.79 (s, 1H), 1.67 — 1.50 (m, 1H). LCMS (ES+) m/z 473 (M+1)

4-y1]-2-(2,6-dimethyl-4-pyridylithiazole-4-carboxamide 443
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Following the procedures for Example 428, , replacing (4-methyl-3-pyridyl)boronic acid
with 2,6-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylypyridine, 443 was prepared. 'H
NMR (400 MHz, DMSO) 8 8.95 (s, 1H), 7.63 (s, 2H), 7.45 (s, 1H), 7.44 (s, 2H), 4.60 — 435 (m,
1H), 3.65 (s, 3H), 3.27 — 3.00 (m, 5H), 2.47 (s, 6H), 2.23 - 2.06 (m, 1H), 2.06 — 1.90 (m, 1H),
1.90 —1.76 (m, 1H), 1.71 — 1.34 (m, 1H). LCMS (ES+) m/z 459 (M+1).

Example 444 5-amino-N-[3-[(4R,5R}-4-amino-5-fluoro-azepan- 1 -yl}-1-methyl-pyrazol-
4-yl}-2-( 5-cyano-3-pyridylythiazole-4-carboxamide 444

Following the procedures for Example 428, replacing (4-methyl-3-pyridylboronic acid
with 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylipyridine-3-carbonitrile, 444 was prepared.
"H NMR (400 MHz, DMSO) 8 9.29 (s, 1H), 9.03 (s, 1H), 8.97 (s, 1H), 8.74 (s, 1H), 7.64 (s, 2H),
7.41 (s, 1H), 4.44 (dtd, J = 11.5, 8.2, 3.2 Hz, 1H), 3.64 (s, 3H), 3.27 - 3.00 (m, 5H)}, 2.20 - 2.04
(m, 1H), 2.04 ~ 1.89 (m, 1H), 1.89 — 1.78 (m, 1H), 1.66 - 1.52 (m, 1H). LCMS (ES+) m/z 456
(M+1)
4-y1}-2-(2,5-dimethyl-3-pyridyDthiazole-4-carboxamide 445

Following the procedures for Example 428, replacing (4-methyl-3-pyridyiboronic acid
with 2 5-dimethyl-3-(4.4.5,5-tetramethyl-1.3.2-dioxaborolan-2-vlipyridine. 445 was prepared. 'H
NMR (400 MHz, DMSO) & 8.70 (s, 1H), 7.92(d, J = 8.0 Hz, 1H), 7.51 (s, 1H), 7.42 (s, 2H), 7.19
(d, J=8.0 Hz, 1H), 4.43 (dt, J = 47.9, 6.1 Hz, 1H), 3.64 (s, 3H), 3.27 - 2.99 (m, 5H), 2.77 (s,
3H), 2.47 (8, 3H), 2.16 —2.05 {m, 1H), 2.04 ~ 189 {m, 1H), L.87 - 1.69 (m, 3H), 1.68 - 1.52 {(m,
1H). LCMS (ES+) m/z 459 (M+1)

Example 446 5-amino-N-[5-[(58)-5-amino-3,3-difluoro-azepan- [-yl}-1-methyl-pyrazol-
4-y1]-2-(3-fluoro-4-pyridyljthiazole-4-carboxamide 446

Chiral separation of racemic 426 by SFC gave single enantiomer 446. "H NMR (400
MHz, DMSQ0) 8 9.09 (s, 1H), 8.70 (d, J=2.4 Hz, 1H), 8.54 (d, J= 5.1 Hz, 1H), 8.22 (t, }= 5.9
Hz, 1H), 7.68 (s, 2H), 749 (s, 1H), 3.78 — 3.57 (m, 4H), 3.53 - 3.35 {m, [H), 3.29 - 3.04 (m,
3H), 2.37 =211 {m, 2H), 1.95 — 1.67 (m, 4H). LCMS (ES+) m/z 467 (M+1)

Example 447 S-amino-N-[5-[(5R}-5-anino-3,3-difluoro-azepan- i -yl}-1-methyl-pyrazol-
4-y1}-2-(3-fluoro-4-pyridyDthiazole-4-carboxamide 447

Chiral separation of racemic 426 by SFC gave single enantiomer 447, "H NMR (400
MHz, DMSO) 3 92.11 (s, 1H), 870 (d, I =2.6 Hz, 1H), 8.53 (d, J = 5.1 Hz, 1H), 827 (s, 1H),
8.26 — 8.16 (m, 1H), 7.68 (s, 2H), 7.47 (s, 1H), 3.79 — 3.62 (m, 4H), 3.51 ~ 3.08 (m, 3H), 2.40 ~
2.19 {(m, 2H), 2.02 - 1.86 (m, 1H), 1.86 — 1.70 (m, 1H). LCMS (ES+) m/z 467 (M+1)

Example 448 S-amino-N-[5-(6-amino-1-oxa-9-azaspiro[3.6]decan-9-yl)-1-methyl-
pyrazol-4-yl1]-2-(2,6-difluorophenyltthiazole-4-carboxamide 448
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Step A: Methyl triphenylphosphonium bromide (3.09g, 8.49 mmol) was suspended in
toluene (25 mL). Potassium tert-butoxide (1.0 mo¥/L) in THF (7.07 mL, 7.074 mmol) was added
and the mixture turned bright yellow. It was stirred at room temperature for 4h, then tert-butyl N-
[(45)-1-(2-methyl-4-nitro-pyrazol-3-yl)-6-oxo-azepan-4-yl|carbamate (1000 mg, 2.83 mmol)
(second eluting peak in the chiral separation) in SmL toluene was added. The mixture was stirred
at RT for 30min, quenched with saturated ammonium chloride, and extracted with EA 3x. The
combined organic layers were concentrated and the residue was purified via silica gel column
chromatography (0-100% EA/heptane) to give tert-butyl N-[(4R)-6-methylene-1-(2-methyl-4-
nitro-pyrazol-3-yhazepan-4-yljcarbamate (699 mg, 70%).

Step B: MCPBA (335 mg, 1.49 mmol, 77 mass%) was added to a stirred solution of tert-
butyl N-[(4R)-6-methylene-1-(2-methyl-d-nitro-pyrazol-3-yDazepan-4-yljcarbamate (350 mg,
1.00 mmol) in DCM (12 mL) . The mixture was stirred at room temperature overnight. The
reaction was quenched with sat NaHCO, and extracted with DCM 3x. The combined organic
lavers wore concentrated and the residue was purified via silica gel column chromatography (0-
160% EA/heptane) to give tert-butyl N-[{55)-8-(2-methyl-4-nitro-pyrazol-3-y1)-2-oxa-8-
azaspiro[ 2.6 nonan-3-yljcarbamate (316 mg, 86%).

Step O To a surred suspension of sodium hydride (113 my, 2.87 mmol, 60 mass%) in
DiVISG (3mL) tnmethyisulfoxonium iodide (644 mg, 2.87 mmol) was added and the suspension
was stirred at 60°C for 2h to give a clear solution. The epoxide tert-butyl N-[{55)-8-(2-methyi-4-
nitro-pyrazol-3-yl)-2-oxa-8-azaspiro{ 2,6 jnonan-5-yijcarbamate (320 mg, 0.87 mmol) was
dissolved in DMSO (2 mL) and added to the reaction mixture, The resulting clear solution was
stirred at 65°C for two days. After cooling to room temperature, the reaction was quenched with
water and extracted with EA 3x. The combined organic layers were concentrated and the residue
was purified via silica gel colummn chromatography (0-100% EA/heptane) to give tert-butyl
((98)-6-(1-methyl-4-nitro-1H-pyrazol-5-yl)-1 -oxa-6-azaspiro{3.6]decan-9-yljcarbamate (114 mg,
349%).

Step D: A solution of the above compound in MeOH (30 mL) was passed through the H-
Cube® (50 bar, 50°C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was
removed under reduced pressure to afford tert-butyl ((98)-6-(4-amino-1-methyl- 1 H-pyrazol-5-
y1)-1-oxa~-6-azaspiro[ 3.6 |decan-9-yhcarbamate as a brown oil. To a solution of this oil in DCM
(10 mL) was added 5-(tert-butoxycarbonylamino)-2-(2,6-diflucrophenylithiazole-4-carboxylic
acid (131 mg, 0.39 mmol), PyBOP (251 g, 0.48mmol) and DIPEA (0.31 mL, 1.79 mmol) and the
mixture was stirred at room temperature for 16 hr. Water (20 ml) was added and the mixture was
diluted with DCM (100 mL). The organic layer was washed with water (20 ml.), separated, dried

over MgSO4 and the solvent removed under reduced pressure. Purification via silica gel column
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chromatography (0-100% EtOAc/heptane) gave tert-butyl N-[(68)-9-[4-[]5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-carbonyllamino }-2-methyl-pyrazol-3-
yl]-3-oxa-9-azaspirof3.6]decan-6-yl]carbamate (1835mg, 90%).

Step E: The above compound was stirred with TFA (5 mL) and DCM (5 mL) at room
temperature for 30min. The solvent was removed under reduced pressure, basified with saturated
NaHCO3, and extracted with ethyl acetate (3x). The combined organic layers were dried over
MgS04 and the solvent removed under reduced pressure and the residue purified by preparative
HPLC to afford 448 (11 mg, 8.4%). "H NMR (400 MHz, DMSO) § 7.60 (s, 1H), 7.58 — 7.43 (m,
3H), 7.30 (t, ) = 8.7 Hz, 2H), 4.39 - 4.19 (m, 2H), 3.66 (s, 3H), 3.44 (d, J = 13.9 Hz, 1H), 3.24 -
3.13 (m, 1H), 3.09 — 2.89 (m, 3H), 2.48 — 2.38 (m, 1H), 2.34 ~ 2.20 {m, 2H), 1.90 - 1.74 (m, 2H),
169 — 1.51 (m, 1H). LCMS (ES+) m/z 490 (M-+1)

Example 449 5-amino-N-{5-{(5R)-5-amino-3-methylene-azepan-1-yl]-1-methyl-
pyrazol-4-yl}-2-(2,6-diflnorophenyljthiazole-4-carboxamide 449

in the preparation of 448, tert-burvi N-[{4R)-6-methyiene-1-(2-methyl-4-nitro-pyrazol-3-
yljazepan-4-yl]carbamate was converted to 449. 'H NMR (400 MHz, DMSO) § 8.73 (s, 1H),
7.56 (s, 1H), 7.55 - 7.41 {m, 3H), 7.26 (t, } = 8.7 Hz, 2H), 4.89 (d, ] = 9.7 Hz, 2H), 3.86 - 3.71
bem, JHE 3067 s, 3HE 3016 - 305 (o, THY 303 - 292 (m, TH), 285 (s, TH)E, 244 - 228 (m, [H)y,
P82 109 an, ZH), 133 — 135 (m, 1H). LCMS (ES+) m/z 460 (M+1)

Example 450 S-amino-N-[5-[(48,58)-4-amino-3-fluoro-azepan-1-ylj-1-
trideuteriomethypyrazol-4-y1-2-(2,6-difluorophenyithiazole-4-carboxamide 450

Following the procedures in Example 147, 5-chloro-1-trideuteriomethyl-4-nitro- 1H-
pyrazole was converted to 450. 'H NMR (400 MHz, DMS0) 8 8.83 (s, 1H), 7.62 - 7.41 (m, 411),
7.26 (t,J=8.7 Hz, 2H), 4.41 (dtd, } =47.9, 8.2,3.6 Hz, 1H), 3.24 - 3.02 (m, 5H),2.18 - 2.02
(m, 1H), 2.02 — 1.89 (m, 111}, 1.89 — 1.78 (m, 1H), 1.69 (br, 2H), 1.64 ~ 1,49 (m, 1H). LCMS
(ES+) m/z 469 (M+1)

Example 451 5-amino-N-[5-[(4R,5R)-4-amino-35-fluore-azepan-1-yl}-1-
(trideuteriomethybhpyrazol-4-yi}-2-(2,6-difluorophenylthiazole-4-carboxamide 451

Following the procedures in Example 150, 5-chloro-1-trideuteriomethyl-4-nitro-1H-
pyrazole was converted to 451. "H NMR (400 MHz, DMSO) § 8.83 (s, 1H), 7.60 — 7.40 (m, 4H),
7.26 (t, J= 8.7 Hz, 2H), 4.41 (dtd, J = 48.0, 8.2, 3.6 Hz, 1H), 3.24 — 3.02 (m, 5H), 2.19-2.03
{m, 1H), 2.03 - 1.88 (m, 1H), 1.88 - 1.77 (m, 1H), 1.69 (br, 2H), 1.66 — 1.52 (m, 1H). LCMS
{(ES+) m/z 469 (M+1)

Example 452 5-amino-N-[5-(6-amino-1-oxa-9-azaspiro[3.6]decan-9-yl)-1-methyl-
pyrazol-4-yt]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 452
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Following the procedures in Example 448, the first eluting peak tert-butyl N-[(4R)-1-(2~
methyl-4-nitro-pyrazol-3-yl)-6-oxo-azepan-4-yljcarbamate was converted to 452, LCMS (ES+)
m/z 490 (M+1)

Example 453 5-amino-N-[5-(5-amino-3-methyl-azepan-1-yl)-1-methyl-pyrazol-4-yl}-2-
(2,6-difluorophenyl)thiazole-4-carboxamide 453

In the preparation of 448, tert-butyl N-[(4R)-6-methylene- 1-(2-methyl-4-nitro-pyrazol-3-
ylazepan-4-yl]carbamate was converted to 453. 'H NMR (400 MHz, DMSO) 3 8.65 (s, 1H),
8.41 (s, 1H), 7.61 = 7.43 (m, 4H), 7.28 (td, ] = 8.8, 2.0 Hz, 2H), 3.66 (d, ] = 3.0 Hz, 4H), 3.33 -
3.01 (m, 3H), 296 -2.77 (m, 2H), 2.19 - 1.58 {m, 4H), 1.49 (dd, I =24.1, 11.2 Hz, 1H), 0.86
(dd, J=15.5, 6.8 Hz, 3H). LCMS (ES+) m/z 462 (M+1)

Exsmpic 454 S-amino-N-[5-[(558)-5-amino-3,3-difluoro-azepan-1-ylj- 1-methyl-pyrazol-
4-yl]-2-(3,5-diftuoro-4-pyridylithiazole-4-carboxamide 454

Chiral separation of racemic 438 by SFC gave single enantiomer 454. "H NMR (400
MHz, D8t o 2 ¥ GO THL R.66 (d = 1] He 2H 7.76 (s, 2H), 7.60 (s, 1H) 3.76 - 3.59 (m,
4H), 3.49 ~ 3.34 (m, 1H), 3.28 = 3.02 (m, 3H), 2.37 — 2.09 (m, 2H), 1.92 ~ 1.61 (m, 2H). LCMS
(ES+) mvz 485 (M+1)

be 435 Seamino-NAL3-[{3R5-amme-3 3-difluore-azepan- L-yil- Temethyvi-nyrazol-

d-ylj-2-¢ 3. 3-ditluoro-4-pynidylthiazolie-4-carboxamide 453

Chiral scparation of racemic 438 by SFC gave single enantiomer 455, 'H NMR (400
Nz DMS5G5 6 68.79 (s, 1H). 8.66 (s, 2H), 8.28 (s, 11}, 7.76 (s, 2H), 7.58 (s, 1H), 3.78 - 3.60
{m, 4H), 3.51 - 3.23 (m, 3H), 3.18 —3.05 (m, 1H), 2.42 - 2,15 (m, 2H), 1.99 — 1.73 (m, 2H).
LCMS (ES+) m/z 485 (M+1)

Example 456 5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-
pyrazol-4-yt]-2-(2,6-difluorophenyijthiazole-4-carboxamide 456

A solution of (E)-tert-butyl 3-hydroxy-5-(1-methyl-4-nitro- 1 H-pyrazol-5-yDeyclohept-4-
enylcarbamate (620 mg, 1.76 mmol) in MeOH (40 mL) was passed through the H-Cube® (full
Ha, 70 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under
reduced pressure to afford tert-butyl 5-(4-amino-1-methyl-1H-pyrazo-5-y1)-3-
hydroxycycloheptylcarbamate as a yellow oil. To a solution of this amine in DCM (50 mlL) was
added DIPEA (0.92 mL, 5.28 mmoi), PyBOP (1.37 g, 2.64 mmol) and 5-(fert-
butoxycarbonylamino)}-2-(2,6-difluorophenyljthiazole-4-carboxylic acid (690 mg, 1.94 mmol)
and the mixture was stirred at room temperature for 18 hr. The mixture was diluted with DCM
{100 mL) and washed with water (50 mL}. The organic layer was separated, dried over MgSO;
and the solvent removed under reduced pressure. Purification vig silica gel cotumn

chromatography (75% EtOAc/isohexane} gave fert-butyl (5-(4-(5-tert-butoxycarbonylamine-2-
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(2,6-difluorophenyl)thiazole-4-carboxamido)- 1-methyl-1H-pyrazol-5-yl)-3-
hydroxycycloheptylcarbamate as a yellow foam (890 mg). This foam (890 mg, 1.34 mmol) was
dissolved in DCM (50 mL) and Dess-Martin periodinane (684 mg, 1.61 mmol) was added, the
mixture was stirred at room temperature for 1.5 hr. The mnixture was quenched with a 1/1
aqueous solution of 20% sodium thiosulfate/saturated agueous NaHCOz (100 mL), layers
extracted, dried over MgSQOy and the solvent removed under reduced pressure. Purification vig
silica gel column chromatography (0-100% EtOAc/isohexane) gave a light yellow solid (500
mg). A portion of this sofid (356 mg, 0.54 mmol) was dissolved in dry THF (5 mL) and cooled at
0 °C before a solution of methyhmagnesium bromide (3 M i E60, 0.72 mL, 2,15 mmol) was
added dropwise. The mixture was stirred at 0 °C for 3 hr, before an additional amount of
methylmagnesium bromide (3 M in E40, 0.3 mL, 0.9 mmol) was added. The mixture was stirred
for a further 6 hr, quenched with a saturated solution of ammonium chloride (30 mL), extracted
with EtOAc (50 ml) and washed with water. The combined organic layers were dried over
MueSOy and the solvenr o od under reduced pressure. Punfication via silica gel column
chromatography (0-100% EtOAc/isohexane) gave a light yellow oil. The four diastercomers
obtained were separated by preparative HPLC to give Diastercomer 1 as a white solid (22 mg,
2% over five steps) Tho osobad 120 e 003 mmo () was dissobved m HOC Ui dioxane (4 M, Eml,
4.0 mmolj and MeUH (1 mi.; ana was stired at room temperature for 5 hr. The solvents were
removed under reduced pressure and the crude residue was purified by preparative HPLC to give
%), "H NMR (400 MHz, de-DMSO) 8 8.79 (s, 1H), 8.45 (s,
2H), 7.59-7.50 (m, 2H), 7.33-7.25 (m, 2H), 3.78 (s, 3H), 3.58-3.05 (m, 1H), 3.17 (5, 1H), 2.85-
2.77 (m, 1H), 2.08-1.92 (m, 41}, 1.88-1.78 {m, 5H), 1.55-1.44 (m, 1H), 1.17 (s, 3H). LCMS
(ES+) m/z 477 (M+1)

Example 457 5-amino-2-(2,6-difluorophenyl)-N-(5-({4R,58)-4,5-dihydroxyazepan-1-

456 as an orange solid {15 mg, 96

y1)-1-methyl- 1 H-pyrazol-4-yDthiazole-4-carboxamide 457

To a solution of (Z)-tert-butyl 2-(2,0-difluorophenyl)-4-(1-methyl-5-(2,3,6,7-tetrahydro-
| H-azepin-1-yD)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate (1.28 g, 2.41 mmol) n fers-
butanol (35 mlL) was added a solution of N-methylmorpholine-N-oxide (0.80 g, 6.80 mmol) in
water (35 mL), followed by a solution of osmium tetroxide (2.5% weight in ferf-butanol, 2.5 mL).
The reaction mixture was stirred at roorn temperature for 72 hr before diluted with DCM (100
mL.) and quenched with a saturated solution of sodium dithionite (50 mL), the organic layer
passed through a phase separation cartridge and concentrated under reduced pressure.
Purification via silica gel column chromatography (0-10% McOH/DCM) gave tert-butyl 2-(2,6-
difluorophenyl)-4-(5-(4,5-syn-dihydroxyazepan-1-yl)-1-methyl-1 H-pyrazol-4-
ylearbamoyl)thiazol-5-ylcarbamate as a brown gum (0.12 g). This gum (0.12 g, 0.21 mmol) was
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dissolved in HCl in dioxane (4 M, 10 mL, 40.0 mmol) and MeOH (2 mL) and was stirred at
room temperature for 20 hr. The solvents were removed under reduced pressure and the crude
residue was purified by preparative HPLC to give 457 as a white solid (36 mg, 3% over two
steps). '"H NMR (400 MHz, d¢-DMSO) 6 8.74 (s, iH), 7.60-7.50 (m, 4H), 7.34-7.26 (m, 2H),
441 (d,J = 4.1 Hz, 2H), 3.91 (t,J = 4.7 Hz, 2H), 3.67 (s, 3H), 2.96 (ddd, J = 12.8, 7.7, 4.4 Hz,
2H), 2.55-2.52 (m, 2H}, 2.02-1.92 (m, 2H), 1.72-1.64 (m, 2H). LCMS (ES+) m/z 465 (M+1)

Example 458 S-amino-N-[5-[4-(aminomethyi)-4-methoxy-1-piperidyl}-1-methyl-
pyrazol-4-yl}-2-(2,6-difluorophenyljthiazole-4-carboxamide 458

Following the procedure for Example 101 starting from fert-butyl (4-methoxy-1-(1-
methyl-4-nitro-1H-pyrazol-5-yhpiperidin-4-ylymethylcarbamate and 5-(tert-
butoxycarbonylaming }-2-(2,6-diflucrophenyli-thiazole-4-carboxylic acid gave 458 as an off-
white solid (30 mg, 7% over three steps) 'H NMR (400 MHz, ds-MeOD) 6 8.56 (s, 1H), 7.56-
7.42 (m, 2H), 7.15 (t, /= 8.7 Hz, 2H), 3.74 (s, 3H), 3.42-3.33 (m, 4H), 3.23 (s, 2H), 3.12-2.95
(m, 3H), 1.97(d, /= 136 Hz, 2H), 1 %61 adm, ZHy LOMS (ES+)mvz 478 (M+ 1
2-(2,6-difluoro-4-methoxy-phenylthiazole-4-carboxamide 459

To a solution of rerr-butyl 104 S wrr-butaxveabonyl-simung )- 2 -bromothiazo le-4-
carboxamido)-1-methyi-1 H-pyrazol-3-yi)-6.0-diiivoroazepan-4-yicarbamate (200 mg, 0.31
mmol) in dimethy! ether {3 ml) was added 2.6-difluoro-4-methoxyphenyliboronic acid (10! meg,
(.54 mmol), [1,1-bis(diphenylphosphino ) ferrocene}dichioropalladium{Il), complex with
dichloromethane (50 mg, 0.06 mmol), sodium carbonate (67 mg, 0.63 mmol) and water (1 mL).
The mixture was degassed for 5 minutes before being heated in a microwave at 120 °C for 2.5
hour. The mixture was concentrated under reduced pressure and the residue purified via silica gel
column chromatography (0-100% EtOAc/isohexane) to give a brown oil. To a solution of this oil
in MeOH (10 mL) was added HCl in dioxane (4 M, 10 mL,, 40.0 mmol) and the mixture was
heated at 40 °C for 3 hr. Purification via preparative HPLC gave 459 as a white solid (10 mg, 6%
over two steps). '"H NMR (400 MHz, ds-DMSQ) 6 8.82 (s, 1H), 7.54 (s, 1H), 7.43 (s, 2H), 6.99-
6.88 (m, 2H), 3.85 (s, 3H), 3.79-3.50 (m, 4H), 3.47-3.33 (m, 1H), 3.29-3.16 (m, 2H), 3.15-3.05
(m, 1H}, 2.29-2.09 (m, 2H), 1.90-1.78 (m, 1H), 1.77-1.65 (m, 1H), 1.62 (s, 2H). LCMS (ES+)
m/z 514 (M+1;

Example 460 5-amino-N-{5-(5-amino-~3,3-difluoro-azepan-1-yl)-1-methyl-pyrazol-4-yi]-
2-(1,5-dimethylpyrazol-4-yhthiazole-4-carboxamide 466

Following the procedure in Example 459, starting from tert-butyl 1-(4-(5-(tert-
butoxyearbonyl-amino }-2-bromothiazole-4-carboxamido)-1-methyl-1 H-pyrazol-5-y1)-6,6-
difluoroazepan-4-ylcarbamate gave 460 as a red solid (13 mg, 8% over two steps). 'TH NMR (400



5

20

25

30

35

WO 2013/045461 - 362 - PCT/EP2012/068800

MHz, dg-DMSQ) & 8.63 (s, 1H), 7.74-7.65 (m, 1H), 7.59-7.52 (m, 1H), 7.25 (s, 2H), 3.79 (s, 3H),
3.82-3.55 (m, 4H), 3.48-3.34 (m, 1H), 3.29-3.05 (m, 3H), 2.57 (s, 3H), 2.28-2.05 (m, 2H), 1.92-
1.80 (m, 1H), 1.84-1.56 (m, 3H). LCMS (ES+) m/z 466 (M+1)

Example 461 5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan- 1 -yl]-1-methyl-pyrazol-
4-y1]-2-(6~-cyano-2-pyridyl)thiazole-4~carboxamide 461

Step A: Following the procedures in Example 166, (R)-tert-butyl (6,6-difluoro-1-(1-
methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-yl)carbamate was converted to tert-butyl N-[2-bromo-
4-{[5-[(5R)-5-(tert-butoxycarbonylamino)-3,3-difluoro-azepan-1-yl]- [-methyl-pyrazoi-4-
yilcarbamoyl]thiazol-5-yl]carbamate.

Step B: Following the procedures in Example 428, tert-butyl N-{2-bromo-4-{[5-[(5R)-5-
(tert-butoxycarbonylamino)-3,3-difluoro-azepan-1-vtl-1-methyl-pyrazol-4-yl]carbamoyljthiazol-
S-yl]carbamate was reacted with 6-(4,4,5,5-tetramethvi-i 3 2-dioxaborolan-2-yl)pyridine-2-
carbonitrile to give 461. LCMS (ES+) mv/z 474 (M+1)

Example 462 S-amino-N-[5-{{3R3-amine- 1 tifuoro-azepen- L-yi]- L-methyl-pyrazol-
4-yH-2-(1,3-dimethylpyrazol-4-yljthiazole-4-carboxamide 462

Following the procedures in Example 461, 462 was prepared. 'H NMR (400 Mz,
DMSO) 6 857 (50 THYL 807 (s TH 757 650 Ty 722 el ZH 17980 JH L 374 - 357 (mu 4HL
3.49 - 334 (m, 1H), 3.26 ~ 3.04 (m, 3H), 243 (d, J = 9.1 Hz, 3H), 2.31 - 2.04 (m, 2H), 1.86 (d, J
=14.1 Hz, 1H), 1.82 - 1.59 (m, 3H). LCMS (ES+) m/z 466 (M+1)

Example 463 S-amino-N-[5-{(SR)-5-amine-3.3-diflucro-azepan- | -yl}- l-methyl-pyrazol-
4-y1}-2-(1,5-dimethylpyrazol-4-ylithiazole-4-carboxamide 463

Following the procedures in Example 461, 463 was prepared. 'H NMR (400 MHz,
DMSO) 6 8.62 (s, 1H), 8.28 (s, 1H), 7.68 (s, 1H), 7.53 (s, 1H), 7.23 (s, 2H), 3.78 (s, 3H), 3.75 —
3.58 (m, 4H), 3.52 - 3.35 {m, 1H), 3.35 - 3.23 {m, 2H), 3.21 - 3.06 (m, 1H), 2.56 (s, 3H), 2.37 ~
218 (m, 2H), 1.92 (d, J = 13.3 Hz, 1H), 1.80 (dd, J = 14.9, 9.7 Hz, 1H). LCMS (ES+) m/z 466
(M+1)

Example 464 5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan- I-ylj-1-methyl-pyrazol-
4-y1}-2-(2-methyl-4-pyridyDthiazole-4-carboxamide 464

Following the procedures in Example 461, 464 was prepared. 'H NMR (400 MHz,
DMSO) 8 8.99 (s, 1H), 8.50 (d, J= 5.2 Hz, 1H), 827 (s, 1H), 7.64 (d, J= 5.6 Hz, 3H), 7.57(d, ]
=5.2 Hz, 1H), 7.47 (s, 1H}, 3.75 - 3.60 (m, 4H), 3.54 — 3.37 (m, 1H), 3.37 ~ 3.22 (m, 2H), 3.22
—3.05 (m, 1H), 2.53 (s, 3H), 2.41 —2.22 (m, 2H), 1.99 — 1.87 (m, 1H), 1.87 = 1.70 (m, 1H).
LCMS (ES+) m/z 463 (M+1)

Example 465 5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-
pyrazol-4-yt]-2-(2,6-difluorophenylithiazole-4-carboxamide 465
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Chiral separation of the racemic mixture tert-butyl N-[5-[4-{[ 5-(tert-
butoxycarbonylaming)-2-(2,6-difluorophenylithiazole-4-carbonyl]amino -2 -methyl-pyrazol-3-
yl]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI
in dioxane gave 465 as a single enantiomer, 1H NMR (400 MHz, DMSO) 6 8.6_6 (s, iH), 8.44 (s,
[H), 7.56 (s, 1H), 7.53 (t, ] = 8.4 Hz, 1H), 7.47 (s, 2H), 7.27 (t, ] = 8.8 Hz, 2H), 3.77 (s, 3H),
353 -3.10 (m, 2H), 2.11 = 1.99 (m, 1H), 1.99 — 1.78 (m, 4H), 1.72 ~ 1.53 (m, 3H), 1.15 {s, 3H).
LCMS (ES+) m/z 477 (M—+1)

Example 466 S-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-
pyrazol-4-ylj-2-(2,6-difluorophenythiazole-4-carboxamide 466

Chiral separation of the racemic mixture tert-butyl N-{5-[4-{[5-{tcrt-
butoxycarbonylamino)-2-(2,6-difluorophenylithiazole-4-carbonyilamine}-2-methyl-pyrazol-3-
yi]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI
in dioxane gave 466 as a single enantiomer. LCMS (ES+) m/z 477 (M+1)

Example 467 5S-amino-N-{5-(5-amino-3-hydroxy-3-metiy oo inhepreD-T-methyvie
pyrazol-4-yl]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 467

Chiral separation of the racemic mixture tert-butyl N-{5-[4-[[5-(tert-

hutoxycarbonylamine 3-2-(2 6-diftuprophenyiphiazele-d-carbonyil

famine - 2oty b pyrazol- 3

yl]-3-hydroxy-3-methyl-cycioheptyijcarbamate by SFC followed by deproiecnion with 40N HCH
in dioxane gave 467 as a single enantiomer. LCMS (ES+) mv/z 477 (M+1)

Example 468 5-amino-N-[5-(5-amino-3-hydroxy-3-methyi-cycioheptyl)- 1-methyi-
pyrazol-4-yl]-2-(2,6-difluorophenythiazole-4-carboxamide 468

Chiral separation of the racemic mixture tert-butyl N-[5-{4-[[5-(tcrt-
butoxycarbonylamino)-2-(2,6-difluorophenyijthiazole-4-carbonyljamino -2 -methyl-pyrazol-3-
yi]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI
in dioxane gave 468 as a single enantiomer. 'H NMR (400 MHz, DMSO) & 8.70 (s, 1H), 7.85 (s,
2H), 7.60 - 7.49 (m, 1H), 7.46 (s, 1H), 7.28 (t, /= 8.7 Hz, 2H), 3.78 (s, 3H), 3.72 - 3.42 (m, 1H),
2.99 — 284 (m, 1H), 2.10 — 1.94 (m, 3H}, 1.94 — 1.74 (m, 4H), 1.65(d, /= 13.6 Hz, 1H), 1.26 (s,
3H).LCMS (ES+) m/z 477 (M+1)

Example 469 5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-
pyrazol-4-yl]-2-(2,6-difluorophenyljthiazole-4-carboxamide 469

Chiral separation of the racemic mixture tert-butyl N-f5-[4-[[5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenyljthiazole-4-carbonyljamino |-2-methyt-pyrazol-3-
yl}-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI
in dioxane gave 469 as a single enantiomer, 'H NMR (400 MHz, DMSO) 8 8.70 (s, 1H), 7.85 (s,
2H), 7.60 — 7.50 (m, 1H), 7.46 (s, 1H), 7.28 (1, T = 8.7 Hz, 2H), 3.79 (s, 3H), 3.74 - 3.43 (m, 1H),
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299 - 284 {m, 1H), 2.12 — 1.95 (m, 3H), 1.95 - 1.71 (m, 4H), 1.65 (d, J= 13.5 Hz, 1H), 1.26 (s,
3H). LCMS (ES+) miz 477 (M+1)

Example 470 S-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-I-methyl-
pyrazol-4-yl}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 470

Chiral separation of the racemic mixture tert-butyl N-{5-[4-[{5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenyhthiazole-4-carbonyljamino ]-2-methyl-pyrazol-3-
yl]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCl
in dioxane gave 470 as a single enantiomer. "H NMR (400 MHz, DMSO) 6 8.66 (s, 1H), 8.43 (s,
1H), 7.56 (s, 1H), 7.53 {(dd, J = 11.6, 5.2 Hz, 1H), 7.48 (s, 2H), 7.27 (t, J = 8.8 Hz, 2H), 3.76 {5,
3H), 3.51 = 3.29 (m, 2H), 2.13 — 2.00 (m, 1H), 2.00 ~ 1.79 (m, 4H), 1.72 — 1.54 {m, 3H), 1.16 (s,
3HY. LCMS (ES+) m/z 477 (M+1)

Example 471 5-amino-N-[5-[(48,58)-4-amino-5-fluorc-azepan-1-yl]-1 -methvi-pyrazol-
4-y1}-2-(3,5-diflvoro-4-pyridyiithiazole-4-carboxamide 471

Chiral separation of racemic 439 by SFC gave single enantiomer 471, "1 W& 1400
MHz, DMSO) o 8.81 (s, 1H), 8.64 (d, J =0.9 Hz, 2H), 7.73 (s, 2H), 7.58 (s, 1H), 4.57 — 4.34 (m,
1H), 3.65 (s, 3H), 3.26 — 3.04 (m, 5H), 2.20 - 1.78 (i, 5H), 1.71 — 1.51 {(m, 1H). LCMS (ES+)
m/z 467{ M+ 1}

Example 472 5-amino-N-[5-[(45,3S)-4-amino~3-fluoro-azepan- L-ylj- I-methyi-pyrazoi-
4-y1}-2-(3,5-difluoro-4-pyridylithiazole-4-carboxamide 472

Chiral separation of racemic 439 by SFC gave single enantiomer 472. 'H NMR (400
MHz, DMSO) & 8.82 (s, 1H), 8.64 (d, 1 = 1.1 Hz, 2H), 7.73 (s, 2H), 7.58 (s, 1H), 4.44 (dtd, } =
47.9,8.2,3.6 Hz, 1H), 3.65 (s, 3H), 3.24 —3.04 (m, 5H), 2.23 ~ 1.71 {m, 5H), 1.68 — 1.51 (m,
1H). LCMS (ES+) m/z 467(M=+1)

Example 473 5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yl}-1-methyl-
pyrazol-4-yl]-2-(3,5-difluoro-4-pyridyl)thiazole-4-carboxamide 473

Chiral separation of racemic 449 by SFC gave single enantiomer 473. 1H NMR {400
MHz, DMSO) 8 8.85 (s, 1H), 8.67 {5, 2H), 7.76 (s, 2H), 7.70 (s, 1H), 3.66 (s, 3H), 3.31 -~ 3.23
{m, 2H}, 3.24 - 3.13 (m, tH), 3.12 - 2.92 (im, 5H), 2.00 (d, I = 14.1 Hz, 1H), 1.88 - 1.75 (m, 1H),
170 - 1.55 (m, 1H), 1.42 (dd, J = 14.3, 10.6 Hz, 1H), 0.99 (s, 3H). LCMS (ES+) m/z 493 (M+1)

Example 474 5-amino-N-[5-(5-amine-3-methoxy-3-methyl-azepan-1-yl)-1-methyl-
pyrazol-4-yI]-2-(3,5-difluoro-4-pyridylithiazole-4-carboxamide 474

Chiral separation of racemic 440 by SFC gave single enantiomer 474. "H NMR (400
MHz, DMSO) & 8.85 (s, [H), 8.67 (s, 2H), 7.76 (s, 2H), 7.70 (s, 1H), 3.66 (s, 3H), 3.29 - 3.11
{(m, 3H), 3.12 - 2.8% (m, 5H), 2.00 {d, J= 14.1 Hz, 1H), 1.89 — 1.76 (m, 1H), 1.67 — 1.55 (m, 1H),
1.41 (dd, J=14.4, 10.5 Hz, 1H), 0.99 (s, 3H). LCMS (ES+) m/z 493 (M+1)
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Example 475 5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yl)--methyl-
pyrazoi-4-yl]-2-(3-fluoro-4-pyridylithiazole-4-carboxamide 475

Chiral separation of racemic 441 by SFC gave single enantiomer 475. 'H NMR (400
MHz, DMSO) 6 9.20 (s, 1H), 8.69 (d, ] =2.8 Hz, 1H), 8.57 (d, } = 5.0 Hz, 1H), 8.31 — 8.16 (m,
1H), 7.69 (s, 2H), 7.68 (s, 1H), 3.67 (s, 3H), 3.46 (t, 3= 10.2 Hz, 1H), 3.36 - 3,18 (m, 2H), 3.09
—2.91 (m, 5H), 2.09(d, J = 14.0 Hz, 1H), 1.94 - 1.81 (m, 1H), 1.77 — 1.59 (m, 1H), 1.50 (dd, J =
14.2, 10.7 Hz, 1H), 1.02 (s, 3H). LCMS (ES+) m/z 475 (M-+1)

Example 476 5-amimo-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yl)- I-methyl-
pyrazol-4-yl]-2-(3-fluoro-4-pyridylithiazole-4-carboxamide 476

Chiral separation of racemic 441 by SFC gave single enantiomer 476. "H NMR (400
MHz, DMS0) 6 9.20 (s, 1H), 8.69 (d, ] =2.8 Hz, 1H), 857 (d,J = 5.1 Hz, 1H}), 829 - 821! {m.
1H), 7.69 (s, 2ZH), 7.68 (s, 1H), 3.67 (s, 3H), 3.46 (t, ] = 10.3 Hz, 1H), 3.38 - 3.21 (m, 2H), 3.09
—2.94 (m, 5H), 2.09 (d, J = 14.2 Hz, 1H), 1.95 - 1.82 (m, 1H), 1.75 - 1.63 (m, 1H), 1.50 (dd, I =
14.2, 10.7 Hz, 1H), 1.02 (s, 3H). LCMS (ES+) m/z 475 (M+1)

Example 477 S-amino-2-(2-fluorophenyl)-N-[ 1-methyl-5-( 1-0xa-6,9-
diazaspiro[3.6]decan-6-yD)pyrazol-4-yljthiazole-4-carboxamide 477

Following the procedures n Example 448, tert-butyl 4-( 2-methyl-d-nitro-pyrazol J-vip-fi-
oxo-1,4-dlazepane-1-carboxylate was converted to racemic 477, 1H NMR (400 MHz, DMSO) é
9.46 (s, 1H), 8.35(t, J = 06.9 Hz, TH), 7.63 (s, I1H), 7.51 ~ 7.27 (m, 3H), 4.28 (dt, I = 15.1, 6.3 Hz,
2K}y, 3.67 (s, 3H), 3.45 (g, J = 14.5 Hz, 2H), 3.23 - 3.02 {m, 4H), 2.88 - 2.74 (m, ZH), 2.42 ~
2.29 (m, 1H), 2.29 - 2.14 (m, 1H). LCMS (ES+) m/z 458 (M+1).

Example 478 5-amino-2-(2,6-diftuorophenyl)-N-{1-methyl-5-( 1-0xa-6,9-
diazaspiro[3.6]decan-6-yl)pyrazol-4-yljthiazole-4-carboxamide 478

Following the procedures in Example 448, tert-butyl 4-(2-methyl-4-nitro-pyrazol-3-yi)-6-
oxo-1,4-diazepane-1-carboxylate was converted to racemic 478. "H NMR (400 MHz, DMSO) 8
9.73 (s, 1H), 7.67 (s, 1H), 7.61 -~ 7.41 (m, 3H), 7.29 (t, J = 8.7 Hz, 2H), 4.30 — 4.15 (m, 2H), 3.66
(s, 3H), 3.48 - 3.33 (m, 2H), 3.21 - 2.98 (m, 4H), 2.81 (1, = 5.8 Hz, 2H), 2.38 — 2.25 (m, 1H),
2.25 =209 (m, 1H). LCMS (ES+) m/z 458 (M+1).

Example 479 5-amino-N-[5-{4-(aminomethyl}-4-hydroxy-1-piperidyl]-1-methyl-
pyrazol-4-yl}-2-(2,6-difluorophenylthiazole-4-carboxamide 479

Following the procedure for Example 101 starting from fers-butyl N-[[4-hydroxy-1-(2-
methyl-4-nitro-pyrazoi-3-yl)-4-piperidyi]methyljcarbamate gave 479 as a cream solid (37 mg,
35% over three steps). 'H NMR (400 MHz, ds-MeOD) 8 8.55 (s, 1H), 7.52-7.43 (m, 2H), 7.20-
7.10 (m, 21), 3.74 (s, 3H), 3.49-3.38 (m, 2H), 3.09-3.03 (m, 2H), 2.92 (s, 2H), 1.85-1.73 (m, 4H).
LCMS (ES+) m/z 464 (M+1)
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Example 480 (R)-5-amino-2-(2-fluorophenyl)-N-[ 1-methyl-5-(1-0xa-6,9-
diazaspiro[3.6]decan-6-yl)pyrazol-4-yl]thiazole-4-carboxamide 480

Chiral separation of the racemic S-amino-2-(2-fluorophenyl)-N-[1-methyl-5-(1-0xa-6,9-
diazaspiro[3.6]decan-6-yl)pyrazol-4-yl]thiazole-4-carboxamide 477 by SFFC gave 480 (first
eluting peak). 1H NMR (400 MHz, DMSO) 6 9.46 (s, 1H), 8.41 — 8.32 (m, 1H), 7.63 (s, 1H),
7.51 ~7.30 (m, 5H), 4.36 —4.19 (m, 2H), 3.67 (s, 3H), 3.45 (q, J = 14.5 Hz, 2H), 3.26 - 3.04 (m,
4H), 2.88 = 2.71 (m, 2ZH), 2.42 — 2.29 (m, 1H), 2.29 - 2.16 (m, 1H). LCMS (ES+) m/z 458
(M-+1).

Example 481 (8)-5-amino-2-(2-fluoropheny!)-N-{1-methyl-5-(1-oxa-6,9-
diazaspiro[3.6]decan-6-yl)pyrazol-4-yljthiazole-4-carboxamide 481

Chiral separation of the racemic mixture of 5-amino-2-(2-fluorophenyl)-N-[ I-methyl-5-
(1-oxa-6,9-diazaspiro[3.61decan-6-yl)pyrazol-4-yl|thiazole-4-carboxamide 477 by SFC gave 481
(second eluting peak). |H NMR (400 MHz, DMSQO) 6 9.46 (s, 1H), 8.36 (dd, J = 1.1, 4.8 Hz,
THD, 7.63 (s, 1H), 7.52 = 7.31 (m, S5H), 4.36 = 4.21 (m, 2H), 3.67 (s, 3H), 3.45 {q, I = 14.53 Hz,
2H), 3.21 - 3.05 (m, 4H), 2.91 - 2.72 (m, 2H), 2.41 —~ 2.31 (m, 1H), 2.26 — 2.14 (m, IH). LCMS
(ES+)m/z 458 (M+1)

Example 482 (R}-5-amino-2-(2.6-difluorophenyl)-N-( I-methyl-3-( -oxa-6,9-
diazaspiro{3.6]decan-6-yi)- 1 H-pyrazol-4-yl)thiazole-4-carboxamide 482

Chiral separation of the racemic mixture of 478 by SFC gave 482 (first cluting peak). 1H
NMR (400 MHz, DMSO) 6 9.71 (s, 1H), 7.67 (s, IH), 7.60 — 7.44 (m, 3H), 7.28 (dd, J = 14.5,
5.9 Hz, 2H), 4.30 - 4.16 (m, 2H), 3.66 (8, 3H), 3.40 (¢, J= 14.7 Hz, 2H), 3.19 - 3.00 (m, 4H),
2.82(t, J=58Hz 2H), 2.38 - 2.26 (m, 1H), 2.23 - 2.13 (m, 1H). LCMS (ES+) m/z 458 (M+]).

Example 483 (S)-3-amino-2-(2,6~difleorophenyl}-N-(1-methyi-5-(1-oxa-6,9~
diazaspiro[3.6]decan-6-vt)-1H-pyrazol-4-ylithiazole-4-carboxamide 483

Chiral separation of the racemic mixture of 478 by SFC gave 483 (second eluting peak).
TH NMR (400 MHz, DMSO) 6 9.71 (s, 1H), 8.22 (s, 1H), 7.66 (s, 1H), 7.62 - 7.44 (m, 3H), 7.29
(t, J=8.7Hz, 2H), 430 - 4.17 (m, 2H), 3.66 (s, 3H), 3.48 - 3.31 (m, 2H), 3.20 - 2.99 (m, 4H),
2.82(t,J=57Hz, 2H), 2.38 — 2.25 (m, 1H), 2.25 - 2.12 (m, 1H). LCMS (ES+) m/z 458 (M+1).

Example 484  5-amino-2-(2,6-difluoropheny!}-N-[ 1-methyl-5-(1-o0xa-4,5-
diazaspiro[5.5Jundecan-9-yl)pyrazot-4-yl]thiazole-4-carboxamide 484

Following the procedure for Example 121 starting from rert-butyl 3-(2-methyl-4-nitro-
pyrazol-3-yl)-11-oxa-3,8-diazaspiro[5.5Jundecane-§-carboxylate gave 484 as an off-white solid
(15 mg, 30% over three steps). 'H NMR (400 MHz, CDCl3) 6 8.56 (s, 1H), 7.80 (s, 1H), 7.39-
7.16 (m, 1H), 7.06-6.96 (m, 2H), 6.12 (s, 2H), 3.75 (s, 3H), 3.69 (t, J = 4.8 Hz, 2H), 3.40-3.30
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(m, 2H), 2.99-2.92 (m, 2H), 2.88-2.83 (m, 2H), 2.79 (s, 2H), 2.11-2.00 (m, 2H), 1.74-1.63 (m,
2H). Alkyl NH not observed. LCMS (ES+) nvz 490 (M+1)

Example 485  5-amino-N-{5-(5-amino-4-methoxy-4-methyl-azepan-1-yi)-1-methyl-
pyrazol-4-yl}-2-(2,6-difluorophenylithiazole-4-carboxamide 485

To a solution of rert-butyl N-(1-(4-((5-(tert-butoxycarbonylamine)-2-(2,6-
difluorophenyljthizzole-4-carbonyhamino)-2-methyl-pyrazol-3-yl)-5-methoxy-5-methyl-azepan-
4-yllcarbamate (0.12 g, 0.17 mmol) in MeOH (10 mL) was added HCI in dioxane (4 M, 10 mL,
0.04 mol). The reaction mixture was stirred at room temperature for 16 hr and concentrated
under reduced pressure. Purification via preparative HPLC gave 485 as a pale yellow solid (64
mg, 74%). '"H NMR {400 MHz, ds-DMSO) & 9.63 (s, 1H), 7.69 (s, [H), 7.59-7.48 {m, 3H), 7.31-
7.22 (m, 2ZH), 3.61 (s, 3H), 3.31-3.25 (m, 1H), 3.14-3.03 (m, 2H), 3.03 (s, 3H), 2.99-2.89 (m, 1H),
2.11-2.02 (m, 1H), 1.92-1.82 (m, 1H), 1.79-1.59 (m, 4H), 1.47 (dd, /= 14.5, 6.2 Hz, 1H), 1.19 (s,
3H). LCMS (ES+) mv/z 492 (M+1)

Example 486 N-[5-[(3aR,BaS)-2-0x0-32,4,5,7 8 ,Ka-hexahydro-3H-oxazolo[4,5-
dlazepin-6-yl}-1-methyl-pyrazol-4-yl]-5-amino-2-(2,6-difluorophenyljthiazole-4-carboxamide
486

To a stirred solution of rerr-butyl N-{((4R,58)- 1-{4-{{5-{rert-butoxycarbonylaming 3-2+{ 2 .6-
diflucrophenyljthiazole-4-carbonylyamino }-2-methyl-pyrazol-3-yD)-3-hydroxy-azepan-4-
yl)carbamate (199 mg, 0.30 mmol) in DMF (2 mL) at 0 °C was added sodium hydride (60%
dispersion in oil, 26 mg, 0.66 mmoi). The mixture was allowed to warm to room temperature
over 2 hr, quenched with water (3 mL) and the resulting precipitate filtered off and dried under
reduced pressure. The aqueous layer was extracted with EtOAc (3 x 3 mL) and the combined
organic layers were passed through a phase separation cartridge, concentrated under reduced
pressure and the residue combined with the precipitate collected earlier. A solution of this
material (159 mg, 0.27 mmol) in HCH in dioxane (4 M, 10 mL) and MeOH (5 mL) was stirred at
room temperature for 16 hr. The solvents were removed under reduced pressure, Purification via
preparative HPLC gave 486 as a white solid (55 mg, 41% over two steps). 'H NMR (400 M1z,
CDChL) 6 8.50 (s, 1H), 7.79 (s, 1H), 7.37-7.28 (m, 1H), 7.05 (t, /= 8.8 Hz, 2H), 6.14 (s, 2H),
5.08-5.00 {m, 1H), 4.87 (s, 1H), 4.26 (td, /=9.3, 3.5 Hz, 1H), 3.75 (s, 3H), 3.45-3.33 (m, 2H),
3.16-3.07 (m, 2H), 2.34-2.27 {m, 2H)}, 2.20-2.09 (m, 1H), 2.06-1.97 (m, 1H). LCMS (ES+) m/z
450 (M+1)

Example 487 [(48,5R)-5-amino~-1-[4-[[5-amino-2-(2,6-difluorophenyljthiazole-4-
carbonyljamino]-2-methyl-pyrazol-3-yllazepan-4-yl} acctate 487

To a solution of tert-butyl N-((4R,55)- t~{4-((5-(zert-butoxycarbonylamino)-2-(2,6-
difluorophenyi)thiazole-4-carbonylyaminoe )-2-methyl-pyrazol-3-yl)-5-hydroxy-azepan-4-
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yljcarbamate (200 mg, 0.3 mmol) and DMAP (55 mg, 0.45 mmol) in DCM (2 mL) was added
acetic anhydride (0.43 mL, 0.45 mmol) and the mixture stirred at room temperature for 2 hr. The
reaction mixture was quenched with water (3 mL) and extracted with EtOAc (3 x 3 mL). The
combined organic layers were passed through a phase separation cartridge and concentrated
under reduced pressure. The residue was purified via silica gel chromatography (0-5%
MeQOH/DCM) to give an off-white solid. A solution of this solid (176 mg, 0.25 mmo!) in HCl in
dioxane (4 M, 10 mL) and MeOH (5 ml.) was stirred at room temperature for 4 hr. The solvents
were removed under reduced pressure and the residue purified via preparative HPLC followed
by silica gel chromatography (0-10% 7 M NH; in MeOH/DCM) to give 487 as a white solid (52
mg, 41% over two steps), '"H NMR (400 MHz, d4s-MeOD) & 7.64 (s, 1H), 7.51-7.42 (m, 1H), 7.15
(t,.J= 8.7 Hz, 2H), 4.19 (dt, /= 10.1, 2.6 Hz, 1H), 4.13-4.09 (m, 1H), 3.76 (s, 3H), 3.53 (ddd, J
=13.5,9.7,3.3 Hz, iH), 3.35-3.20 (m, ZH), 3.17-3.09 (m, 1H), 2.29-2.18 {m, 1H), 2.09-1.86 (m,
5H), 1.78-1.69 (m, [H). LCMS (ES+) mvz 506 (M+1}

Example 488 N-[3-{(3aS,8aR)-2-0x0-3a,4.5,7.8,8a-hexahydro-3H-oxazolo[4,5-
dlazepin-6-yl}-1-methyl-pyrazol-4-yl]-5-amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide
488

Foliowmag the procedures of Example 480 starting from rert-butyl N-({483R)-1-(4-({5-
(tert-butoxycarbonylamino )-2-(2,6-difluorophenyl)thiazole-4-carbonyl)amino )-2-methyl-
pyrazol-3-yi)-5-hydroxy-azepan-4-ylycarbamate gave 488 as a white solid (69 mg, 52% over two
steps). 'H NMR (400 MHz, CDCL) 8 8.50 (s, 1H), 7.79 (s, 1H), 7.37-7.28 (m, 1H), 7.05 (t,./=
8.8 Hz, 2H), 6.14 (s, 2H), 5.08-5.00 (m, 1H), 4.87 (s, 1H), 4.26 (td, /= 9.3, 3.5 Hz, 1H), 3.75 (s,
3H), 3.45-3.33 (m, 2H), 3.16-3.07 (m, 2H), 2.34-2.27 (m, 2H), 2.20-2.09 (m, 1H), 2.06-1.97 (m,
1H). LCMS (ES+) m/z 490 (M+1)

Example 489 {(4R,5S)-5-amino-1-[4-[{5-amino-2-(2,6-difluocrophenylithiazole-4-
carbonyl]amino]-2-methyl-pyrazol-3-yllazepan-4-y1] acctatc 489

Following the procedure for Example 487 starting from tert-butyl N-({4S,5R)-1-(4-((5-
(tert-butoxycarbonylamino }-2-(2,6-difluorophenyhthiazole-4-carbonyl)amine -2 -methyl-
pyrazol-3-yl)-5-hydroxy-azepan-4-yl]carbamate gave 489 as a white solid (40 mg, 31% over two
steps}). '"H NMR (400 MHz, d4-MeQOD) 8 7.64 (s, 1H), 7.51-7.42 (m, 1H), 7.15 (t, J= 8.7 Hz, 2H),
4,19 (dt, J=10.1, 2.6 Hz, 1H), 4.13-4.09 (m, 1H), 3.76 (s, 3H), 3.53 (ddd, /= 13.5, 9.7, 3.3 Hz,
TH), 3.35-3.20 (m, 2H), 3.17-3.09 (m, 1H), 2.29-2.18 (m, 1H), 2.09-1.86 (m, 5H), 1.78-1.69 (m,
TH), LCMS (ES+) m/z 506 (M+1)

Example 490 5-amino-2-(2,6-difluorophenyl)-N-(5-({4R,5R)-4,5-dihydroxyazepan-i-
yi)-1-methyl-1H-pyrazol-4-yljthiazole-4-carboxamide 490
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To a solution of fert-butyl N-(2-(2,6-difluorophenyl)-4-({5-(4-hydroxy-3-((4-
methoxyphenylymethoxy)azepan-1-yl)-1-methyl-pyrazol-4-yl)carbamoyl)thiazol-3-yl)carbamate
(0.50 g, 0.73 mmol) in MeOH (25 mL) was added 10% Pd/C (0.20 g). The mixture was stirred
under a 50 psi atmosphere of hydrogen at room temperature for 18 hr, The reaction mixture was
filtered through Celite® and the filtrate concentrated under reduced pressure to give a colourless
sohd. The crude solid was dissolved in DCM (10 mL) and TFA (10 mL) was added. The reaction
mixture was stirred at room temperature for 18 hr, concentrated under reduced pressure and the
crude residue was dissoived in a 1/1 mixture of MeOH/2 M aqueous NaOH (40 mL) and heated
at 50 °C for 18 hr. The reaction mixture was concentrated under reduced pressure, diluted with
water (30 mL) and extracted with DCM (50 mL) and EtOAc (2 x 50 mL). The combined organic
layers were passed through a phase separation cartridge and concentrated under reduced pressure.
Purification via preparative HPLC gave 490 as a pale yellow solid (86 mg, 25% over two steps).
'H NMR (400 MHz, dg-DMSO} 6 8.72-8.63 (m, 1H), 7.61-7.45 (m, 4H), 7.31-7.23 (m, 2H), 4.57
{s, 2H}, 3.63 (s, 3H), 3.52(d, /= 6.5 Hz, 2H), 3.20-3.05 (m, 4H), 1.94-1.86 (m, 2H), 1.74-1.64
(m, 2H). LCMS (ES+) m/z 465 (M+1)

Example 491 S5-amino-N-{5-[4-amino-5-(trideuteriomethoxy)azepan-1-yli-1-methyl-
nyrazo -3-v11-2-(2-fluorophenylithiazole-4-carboxamide 491

Following the procedures in Examples 101 and 333, starting from trideuteriomethyl
iodide, 491 was yiclded. "H NMR (400 MHz, DMSO0) & 8.93 (s, 1H), 8.30 (t, J = 7.9 Hz, 1H),
7.52 (s, 111}, 7.50 = 7.27 {m, 5H), 3.64 (5, 3H), 3.24 ~ 3.03 (m, 5H), 3.02 - 2.87 (i, 1H), 2.13 -
2.01 (m, 1H), 1.92 - 1.79 (m, 1H), 1.78 -1.53 (mm, ZH). LCMS (ES+) m/z 463 (M+1)

Example 492 S-amino-N-[5-[4-amino-5-(trideuteriomethoxy)azepan-1-yl}-1-methyl-
pyrazoi-4-yl]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 492

Following the procedures in Examples 101 and 333, starting from trideuteriomethyl, 492
was yielded. "H NMR (400 MHz, DMSO) § 8.87 (s, 1H), 7.63 ~ 7.41 (m, 4H), 7.26 (t, = 8.7 Hz,
2ZH), 3.63 (s, 3H), 3.25 - 2.98 (m, 5H), 2.98 ~ 2.84 (m, 1H), 2.07 — 1.93 (m, 1H), 1.95 - 1.80 (m,
1H), 1.79 - 1.63 (m, 1H), 1.63 — 1.49 {(m, 1H). LCMS (ES+) m/z 481 (M+1)

Example 493 5-amino-N-[5-[(58)}-5-amino-3,3-difluoro-azepan-1-vl}-1-
(trideuteriomethyl)pyrazol-4-yl}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 493

Following the procedures in Examples 161 and 112, 5-chloro-1-trideuteriomethyl-4-
nitro-1H-pyrazole was converted to 493, "H NMR (400 MHz, DMSO) 8 8.82 (s, 1H), 7.61 - 7.40
(m, 4H), 7.28 (t, /= 8.7 Hz, 2H), 3.72 - 3.56 (m, 1H), 3.50 ~ 3.33 (m, 1H), 3.27 - 3.03 (m, 3H),
2.29-2.08 (m, 2H), 1.91 = 1.78 {m, 1H}), 1.78 - 1.46 (m, 3H). LCMS (ES+) m/z 487 (M+1)

Example 494 5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan-1-yl}-1-
(trideuteriomethyl)pyrazol-4-yl}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 494
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Following the procedures in Examples 101 and 112, 5-chloro-1-trideuteriomethyl-4-
nitro-1H-pyrazole was converted to 494. 1H NMR (400 MHz, DMSO) 8 8.82 (s, 1H), 7.60 —
7.40 (m, 4H), 7.28 (t, J = 8.7 Hz, 2H), 3.72 - 3.55 (m, 1H), 3.48 — 3.33 (m, 1H), 3.27 - 3.02 (m,
3H), 2.29 ~ 2.05 (m, 2H), 1.90 — 1.78 (m, 1H), 1.78 — 1.49 (m, 3H). LCMS (ES+) m/z 487
(M+1)
pyrazoi-4-yl}-2-(2,6-difluorophenylithiazole-4-casboxamide 485

To a solution of tert-butyl N-(4-((5-(5-(tert-butoxycarbonylamino)-3,3-difluoro-5-
methyl-azepan-1-yD)-1-methyl-pyrazol-4-yl)carbamoyl)-2-(2,6-difluorophenyljthiazol-5-
yhcarbamate (0.36 g, .51 mmol) in MeOH (5 mL) was added HC! in dioxane (4 M, .02 mol, 5
mL}). The reaction mixture was stirred at room temperature for 16 hr and concentrated under
reduced pressure. Purification vie SCX cartridge washing with 1/1 MeOH/DCM (250 mL)
followed by MeOH (250 mL) and eluting with 1 N NHs in MeOH (200 ml.) gave 495 as a pale
velow foam (230 mg. 87%). 'H NMR (400 MHz, CDCl:) 0 8.92 (s, TH), 7.85 (s, 1H), 7.33 (tt, J
= 8.4, 6.1 Hz, 1H), 7.07-6.99 {m, 2H), 6.28-6.06 (m, 2H), 3.78-3.74 (m, 3H), 3.65-3.40 (m, 3H),
3.29-3.20 (m, 1H), 2.41-2.16 (m, 2H), 1.96-1.85 (m, 1H), 1.77 (dt, J= 14.7, 4.6 Hz, 1H), 1.26 (5,
3H 1. Exchangeables not observed. LOMS (ES+) m/z 498 (M+ 1)

Example 496 5-amino-N-(5-((3S,4R)-4-(aminomethyl)-3-cthvl-4-methoxypiperidin-1-
yi)-1-methyl-1H-pyrazol-4-yi}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 496

Following the procedure for Example 101 starting from rert-buiyl N-((3-ethyl-4-
methoxy-1-(2-methyl-4-nitro-pyrazol-3-y1)-4-piperidylymethyl}carbamate gave 496 as a white
solid (21 mg, 33% over three steps). "H NMR (400 MHz, CDCl;} ¢ 8.52 (s, 1H), 7.80 (s, 1H),
7.36-7.27 (m, 1H}, 7.07-6.97 (m, 2H), 6.15 (s, 2H), 3.75 (s, 3H), 3.18 (5, 3H), 3.20-3.03 {m, 4H),
3.03 (d, /= 13.8 Hz, 1H), 2.91 (d, /= 13.8 Hz, 1H), 1.89-1.74 (m, 2H), 1.72-1.45 (m, 5H), 0.89
(t,J=7.5 Hz, 3H). LCMS (ES+) nv'z 506 (M+1)

Example 497 5-amino-N-[5-(5-amino-1-oxa-8-azaspire]3.6Jdecan-8-yI)-1-methyl-
pyrazol-4-vi]-2-(2,6-difluorophenyljthiazole-4-carboxamide 497

Step A A solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-ylyazepan-4-ol (502 mg,
1.78 mmol) (second eluting peak on chiral separation) in THF/water (15 mL/ 3 mL) was treated
with triphenylphosphine (476 mg, 1.78 mmol} and the reaction mixture was heated at 60 °C for 5
hr. EtOAc (100 mL) was added and the mixture was washed with saturated agueous NaHCO;
solution (20 mL). The aqueous layer was extracted with EtOAc (50 mL) and the combined
organic layers were dried over MgSQOy4 and concentrated under reduced pressure to give an oil.
To a solution of this o1l m dry DCM (20 mL.) at 0 °C was added DIPEA (0.85 mL, 4.88 mmol)

and trifluoroacetic anhydride (0.29 mL, 2.05 mmol). The reaction mixture was allowed to warm
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to room temperature and stirred for 4 hr. Water (20 mi.) was added and the mixture extracted
with DCM (100 ml.). The organic layer was separated, dried over MgSO, and concentrated
under reduced pressure. Purification vig silica gel column chromatography (0 to 100%
EtOAc/heptane) gave 2,2,2-trifluoro-N-(5-hydroxy-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-
4-yl)acetamide as a yellow oil (626 mg, 88%).

Step B: To a solution of this o1l in DCM was added Dess-Martin periodmane (1.0 eq.)
and sodium bicarbonate (4.0 eq.). The mixture was stirred at room temperature overnight, then
water was added and the mixture extracted with DCM (100 mL}. The organic layer was
separated, dried over MgSO4 and concentrated under reduced pressure. Purification via silica gel
column chromatography (0 to [00% EtOAc/heptane) gave (S)-2,2,2-trifluoro-N-(1-(1-methyl-4-
nttro-1H-pyrazol-5-yl}-5-oxoazepan-4-yhacetamide.

Step C: Following the procedures in Example 448, (S)-2,2,2-trifluoro-N-(1-(1-methyi-4-
nitro-1H-pyrazoi-5-yl)-5-0xoazepan-4~yl)acetamide was converted to 2,2,2-trifluoro-N-[(108)-7-
 Zerrethyi-denitro-pyrazol-3-yli-3-oxa-7-azaspiro{3.6 jdecan- 10-yl]acetarmde. Chiral separation
by SFC gave two peaks as single enantiomers. The second eluting peak was deprotected
following the procedure described in Example 417 to give 497. "H NMR (400 MHz, DMSO) 8
K TZ et (m, TR, P50 (s, THD, 754 - 740 0m, 2H), 725 (1, J = 8.6 He, 2H) 3.65 (s, 3H), 3.44
~3.33{m, 2H), 3.08 — 2.86 (m, 4H), 2.73 — 2.37 (m, 1H), 1.93 — 1.66 (m, 5H), 1.66 — 1.33 (m,
1H). LCMS (ES+) m/z 490 (M+1)

Example 498 S-amino-N-{5-(5-amino-1-oxa-8-azaspire]3.6|decan-8-yl)-1-methyl-
pyrazol-4-yi]-2-(2,6-difluorophenyljthiazo le-4-carboxamide 498

In the preparation of 497, the first eluting peak of 2,2,2-trifluoro-N-[(108)-7-(2-methyl-4-
nitro-pyrazol-3-yl)-3-oxa-7-azaspiro[3.6]decan-10-ylJacetamide off the SFC chiral separation
was converted to 498. "H NMR (400 MHz, DMSO) 8 8.67 (s, 1H), 7.60 — 7.41 {m, 3H), 7.25 (t, ]
= 8.6 He, 2H), 3.65 (s, 3H), 3.44 — 3.33 (m, 2H), 3.08 — 2.86 (m, 4H), 2.65 — 2.54 (m, 1H), 1.91
—1.69 (m, 5H), 1.65 — 1,50 (m, 1H). LCMS (ES+) m/z 490 (M+1)

Example 499 5-amino-N-(5-((1R,5R,68)-6-amino-8-oxa-3-azabicyclo[3.2.1Jectan-3-yl}-
1-methyi-1H-pyrazol-4-y)-2-(2,6-difluorophenylthiazole-4-carboxamide 499

Following the procedure for Example 101 starting from ferz-butyl N-[3-(2-methyi-4-
nitro-pyrazol-3-yl)-8-oxa-3-azabicyclo[3.2.1]octan-6-yl]carbamate gave 499 as the formate salt
as an off-white solid (12 mg, 28% over three steps). '"H NMR (400 MHz, CDClz) & 8.41 (s, 1H),
8.10 (s, 1H), 7.75 (s, 1H), 7.38-7.29 (m, 1H), 7.08-6.97 {m, 2H), 6.14 (s, 2H), 4.53 (d, /= 7.2 Hz,
IH), 4.00 (s, 1H), 3.87 (d, /= 7.8 Hz, 1H), 3.77 (s, 3H), 3.51-3.40 (m, 2H), 2.86 (d, /= 11.2 Hz,
1H), 2.68-2.53 (m, 3H). Alkyl NH; not observed. LCMS (ES+) m/z 462 (M+1)
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Example 500 5-amino-N-{5-[5-amino-4-hydroxy-4-(2-hydroxyethyDazepan-1-yi]-1-
methyl-pyrazol-4-yl}-2-(2,6-difluorophenyl)thiazole-4-carboxamide 500

Step A: Following the procedures in Example 498, 5-azido-1-(1-methyl-4-nitro-1H-
pyrazol-5-ylazepan-4-ol (502 mg, 1.78 mmol) (first eluting peak on chiral separation) was
converted to (R)-2,2,2-trifluoro-N-(1-(1-methyl-4-nitro-1H-pyrazol-5-yl)-5-oxoazepan-4-
ylacetamide.

Step B: Following the procedure described in Example 448, (R)-2,2,2-trifluoro-N-(1-(1-
methyl-d4-nitro-1H-pyrazol-5-yl)-5-oxoazepan-4-yl)acetamide was converted to 2,2,2-trifluoro-
N-{(10R}-7-(2-methyl-4-nitro-pyrazol-3-yl)-3-oxa-7-azaspiro[ 3.6 Jdecan-10-yllacetamide. Chiral
separation by SFC gave two peaks as single enantiomers. The first eluting peak was converted to
500 (oxetane ring-opened product) following the procedures described in Example 448 and
trifluoroacetamide deprotection procedure described in Example 417. "H NMR (400 Mz,
DMSO) ¢ 9.14 (s, 1H), 8.21 (s, 1H), 7.61 — 7.41 (m, 4H), 7.25 {t, J = 8.6 Hz, 2H), 3.64 (s, 3H),
34T 33T im THL 322 - 2R3 {mu SHG, 272 (s, THD, 234 - 217 (m, ZHD, 1.94 — 182 (m, 1TH),
1.82 = 1.59 (m, 2H), 1.59 — 1.37 (m, 2H). LCMS (ES+) m/z 508 (M+1)

Lon

Example 501 5-amino-N-{5-(5-amino-1-oxa-8-azaspiro[3.6]decan-8-yl)-1-methyl-

[T I S )
PSTE g

b2 Lo-difluorophenyiphiazolo-4-carboxamide 5301

Folowing the procedures i Examplie 498, the second eluting peak of 2,2, 2-trifluoro-N-
[(108)-7-(2-methyl-4-nitro-pyrazol-3-yi)-3-oxa-7-azaspiro[3.6]decan- 1 0-yljacetamide off the
SFC chiral separation was converted to 561, [H NMR (400 MHz, DMS0) 6 8.67 (s, 1H), 8.39 (s,
1H), 7.61 — 7.38 (m, 4H), 7.26 (t, ) = 8.7 Hz, 2H), 3.66 (s, 3H), 3.52 ~ 3.17 (m, 2H), 3.12 - 2.93
(m, 4H), 2.92 - 2.78 (m, 1H), 2.00 — 1.77 (m, SH), 1.72 - 1.57 (m, 1H). LCMS (ES+) m/z 490
(M+1)

Example 502 5-amino-N-{5-(5-amino-4-methoxy-4-methyl-azepan-1-yi)-1-methyl-
pyrazol-4-yl}-2-(2,6-diflucrophenyi)thiazole-4-carboxamide 562

Chiral separation of the racemic mixture tert-butyl N-[1-[4-[[5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenylthiazole-4-carbonyl]amino -2-methyl-pyrazol-3-
yl}-5-methoxy-5-methyl-azepan-4-yljcarbamate by SFC followed by deprotection with 4N H(Cl
in dioxane gave 502 as a single enantiomer. "H NMR (400 MHz, DMSO) & 9.56 (s, 1H), 7.68 (s,
1H), 7.61 —7.43 (m, 3H), 7.26 (t, J = 8.6 Hz, 2H), 3.61 (s, 3H), 3.18 - 3.05 (m, 3H), 3.02 (s, 3H),
291 (t, T=82Hz, 1H), 2.15-2.02 (m, 1H), 1.96 - 1.82 (m, 1H), 1.78 — 1.63 (m, 1H), 1.55 -
1.40 {m, 1H), 1.18 (s, 3H). LCMS (ES+) m/z 492 (M+1)

Example 503 5-amino-N-[5-(5-amino-4-methoxy-4-methyl-azepan-1-yl)-1-methyl-
pyrazol-4-yl]-2-(2,6-difluorophenyi)thiazole-4-carboxamide 503
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Chiral separation of the racemic mixture tert-butyl N-{1-[4-[[5-(tert-
butoxycarbonylamino)-2-(2,6-difluorophenylithiazole-4-carbonyl]amino]-2-methyl-pyrazol-3-
yl]-5-methoxy-5-methyl-azepan-4-yljcarbamate by SFC followed by deprotection with 4N HCI
in dioxane gave 503 as a single enantiomer. '"H NMR (400 MHz, DMSO) 3 9.54 (s, 1H), 7.68 (s,
1H), 7.60 —7.41 (m, 3H), 7.26 (t, } = 8.6 Hz, 2H), 3.61 (s, 3H), 3.18 —3.05 (m, 3H), 3.01 (s, 3H),
2.92 (d, J=7.1 Hz, 1H), 2.13 - 2.00 (m, 1H), 1.96 - 1.81 (m, 1£1), 1.76 - 1.62 (m, [H), 1.56 —
1.40 (m, 1H), 1.19 (s, 3H). LCMS (ES+) nvz 492 (M+1)

Example 504 5-amino-N-[5-(5-ammo-4-methoxy-4-methyl-azepan-1-yl)- 1 -methyl-
pyrazol-4-yl1-2-(2,6-difluorophenyl)thiazole-4-carboxamide 564

Chiral separation of the racemic mixture tert-butyl N-{5-[4-{[5-(tert-
butexycarbonylaminn 3-2-{2-fluorophenylithiazole-4-carbonyi]amino]-2-methyl-pyrazol-3-yl]-2-
methoxy-cycloheptyviicarbamate by SFC followed by deprotection with 4N HCl in dioxane gave
564 as a single enantiomer. 'H NMR (400 MHz, DMSO) & 8.88 (s, 1), 8.32 (s, 1H), 7.52 (s,
THY. 7.49 ~ 7.26 6 4395 703 - A91 (m, 1H) 6.70 — 6.58 (m, 1H), 3.76 (s, 3H), 3.24 (s, 3H),
3.17 - 3.10 (m, 1), 3.02 - 2.91 (m, 1H), 2.27 -~ 2.12 (m, 1H), 2.07 - 1.84 (m, 3H), 1.76 ~ 1.62
(m, 2H), 1.57 — 1.42 (m, 3H). LCMS (ES+) m/z 459 (M+1)

Examplo 305 Saammmo-NeD 3 S-amimo-d-methoxy-d-methyl-azepan- [-v)- -methyl-

pyrazoi-d-yi{-2-(2 6-dituorophenyijintazole-4-carboxamide 385

Chiral separation of the racemic mixture tert-butyi N-[5-[4-[[5-(tert-
butoxycarbonylaming j-2-{ 2-fluorophenyijthiazole-4-carbonyljamino }-2-methyl-pyrazo -3-yi]-2-
methoxy-cycloheptyljcarbamate by SFC followed by deprotection with 4N HCI in dioxane gave
505 as a single enantiomer, "H NMR (400 MHz, DMSQ) & 8.89 (s, 1H), 8.27 (s, 1H), 7.53 -~ 7.24
(m, 5H), 7.03 - 6.91 (m, 1H), 6.67 - 6.51 (m, IH), 3.75 (s, 3H), 3.24 (s, 3H), 3.12 - 2.93 (m, 2H),
2.00-1.61{(m, 7TH), 1.58 — 1.39 (m, 2H). LCMS (ES+) m/z 459 (M+1)

Example 506 S-amino-N-[5-(S-amino-4-methoxy-4-methyl-azepan-1-yl)-T-methyl-
pyrazol-4-y1]-2-(2,6-difluorophenyljthiazole-4-carboxamide 506

Chiral separation of the racemic mixture tert-butyl N-[5-{4-[[5-(tert-
butoxycarbonylamino)-2-{2-fluorophenyi)thiazole-4-carbonyl]amino]-2-methyl-pyrazol-3-yi]-2-
methoxy-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCl in dioxane gave
506 as a single enantiomer. 'H NMR (400 MHz, DMSO) & 8.89 (s, 1H), 8.27 (s, 1H), 7.55 - 7.24
{m, 5H), 7.05 - 6.91 (m, 1H), 6.67 — 6.54 {m, 1H), 3.75 (s, 3H), 3.24 (s, 3H), 3.12 - 2.96 (m, 2H),
[.97 - 1.62 (m, 7TH), 1.60 — 1.36 (m, 2H). LCMS (ES+) m/z 456 (M+1)

Example 547 5-amino-N-[5-(5-amino-4-methoxy-4-methyl-azepan-1-yl)-1-methyl-
pyrazol-4-yl}-2-(2,6-difluorophenyljthiazole-4-carboxamide 567
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Chiral separation of the racemic mixture tert-butyl N-[5-[4-[[5-(tert-
butoxycarbonylamino )-2-(2-fluorophenylithiazole-4-carbonyl]amine |-2-methyl-pyrazol-3-yi]-2-
methoxy-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI in dioxane gave
507 as a single enantiomer. 1H NMR (400 MHz, DMSQ) & 8.87 (s, 1H), 8.33 (s, 1H), 7.52 (s,
IH), 7.48 —7.26 {m, 4H), 7.02 - 6.89 (m, 1H), 6.66 — 6.55 (m, 1H), 3.76 (s, 3H), 3.24 (s, 3H),
3.17 =307 (m, 1H), 3.02 - 2.89 (m, 1H), 2.26 — 2.09 (m, 1H), 2.12 - 1.86 (m, 3H), 1.77 - 1.60
(m, 2H), 1.61 — 1.40 (m, 3H). LCMS (ES+) m/z 459 (M+1)

Example 508 5-amino-N-[5-(2,6-diazaspiro{3.5nonan-6-yl}-1-methyl-pyrazol-4-yl]-2-
(2,6-difluorophenyiithiazole-4-carboxamide 508

Step A: 5-Chloro-1-methyl-4-nitro-pyrazole (0.16 g; 0.99 mmol) and tert-buty! 2,8-
diazaspiro[3.5]nonane-2-carboxylate (4.2 g, 0.88 mmol) were suspended in butan-1-o0l (2 mL),
followed by the addition of DIPEA (.7 ml.; 3.9616 mmol). The reaction mixture was heated at

120 °C for 2 days. Evaporated all solvent and purified the crude mixture by silica gel eluting with

a gradient of 0-30% cthyl accraw remethane. Tert-buryl 6-(1-methyl-4d-nitro-1H-

pyrazol-5-yl)-2,6-diazaspiro[3.5 Jnonane-2-carboxylate (200mg) was obtained a yellow oil in a
57% yield. MS(ESI) m/z: 352.2 [M+H ]

Step B Tert-buryt d-t 2o -mpro-pyrazab-3-yie 2 ¥-dzaspiro] 3 3 nonane-2-

carboxylate (200 myg, 0.37 mmol) was dosoived m methanol (20 mi). The solution was
subjected to hydrogenation using H-Cube through a cartridge of Pd/C at 50 °C, with hydrogen
pressure at 50 bar and flow rate at I mL/min. The recaction was complete after 4 cycles through
the system (flow rate at 1 ml/min, 80mun). After evaporation, the desired product tert-butyl 6-(4-
amino-1-methyl-1H-pyrazol-5-y1)-2,6-diazaspiro[3.5]nonane-2-carboxylate (184 mg, 100%) was
yielded as a light brown solid. MS(ESI) m/z: 322.3 [M+H'].

Step C: 5-(tert-butoxycarbonylamino}-2-(2,6~-difluorophenylithiazole-4-carboxylic acid
(224.4 mg, 0.63 mmol) was suspended in dichloromethane (2 mL) followed by the addition of
HATU (269.3 mg, 0.6% mmol}, DIPEA (299.0 mg, 2.3 mmol} and tert-butyl 8-(4-amino-2-
methyl-pyrazol-3-yl)-2,8-diazaspiro[3.5]nonane-2-carboxylate (184 mg, 0.57 mmol) in
dichloromethane (2 mL) . The suspension was stirred at room temperature for 16 hr. Saturated
NaHCQO; (5 mL) was added to the reaction mixture. After separation, the aqueous layer was
extracted with dichloromethane (5 mL x 2). The combined organic layers were dried over
NapS0y, filtered and evaporated. The resulting crude mixture was purified on silica gel column
eluting with a gradient of 0-6% methanol in dichloromethane, A white solid (336 mg, 89%) was
obtained as the desired product, tert-butyl 6-(4-(5-((tert-butoxycarbonylyamino)-2-(2,6-
diftuorophenyljthiazole-4-carboxamido)- I-methyl-1H-pyrazol-5-yi)-2,6-diazaspiro[ 3.5 Jnonane-
2-carboxylate. MS(ESI) m/z: 674.5 [M+Na'],
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Step D: tert-butyl 8-[4-[[ 5-(tert-butoxycarbonylamino}-2-(2,6-difluorophenyljthiazole-4-
carbonyl]amino}-2-methyl-pyrazol-3-yl]-2,8-diazaspiro[3.5nonane-2-carboxylate (336 mg, 0.51
mmol) was dissolved in methanol (2 mL) and dichloromethane (2 mL) before the addition of 4
M of hydrogen chloride in 1,4-Dioxane (2 ml}. The solution was stirred at room temperature for
16 hr. After evaporation, a crude mixture as an off while solid (345 mg) was obtamed. The crude
mixture was purified by reverse phase HPLC to give 508 as a white solid (66 mg, 28%). 'H
NMR (400 MHz, DMSO-d6) & 8.70 (s, 1H), 7.55 - 7.45 {m, 4H), 7.26 (t,.7 = 8.8 Hz, 2H), 3.66 (s,
3H), 3.54 (s, 1H), 3.22 (s, 4H), 3.12 (s, 2H), 2.94 (1, /= 5.3 Hz, 2H), 1.68 — 1.60 (m, 2H), 1.58 -
1.50 (m, 2H). MS(ESI) m/z: 460.2 [M+H"].

Example 509 5-amino-2-(2,6-difluorophenyl)-N-( 1-methyl-5-((3aR,8aS)-3a-methyl-2-
oxotetrahydro-2H-oxazolo[5,4-dlazepin-6(7H,8H.8aH »-vI}- 1 H-pyrazol-4-yhthiazole-4-
carboxamide 509

To a solution of 3a-methyl-6-(2-methyl-4-nitro-pyrazol-3-y1)-3,4,5,7.8,8a-
hexahydrooxazolo[4,3-dlazepin-2-gne (193 my. &80 mmolt and fomethyl- L d-cyclohexadiene
(0.52 mL, 4.60 mmol) in MeOH (10 mL) was added 10% palladium on carbon (35 mg, 0.33
mmol) under nitrogen and the mixture was heated at 60 °C for 2 hr. TLC indicated mainly
starting material so the catalyst was fthered off and fresh 197 palladium on carbon (35 myp. 0.33
mmol) added. The mixture was heated at 63 “C tor 16 nr. TLC indicated mainly starting materiai
so the catalyst was filtered off, the volume made up o 14 mb of McOH and the mixture passed
through the H-Cube® (full hydrogen mode, 75 °C, fiow rate: I mi/min, 30 mm 10% Pd/C). The
solvent was removed under reduced pressure to give crude amino-pyrazole (175 mg). A solution
of HATU (351 mg, 0.92 mmol} and 5-{fert-butoxycarbonylamino)}-2-(2,6-difluorophenyl)-
thiazole-4-carboxylic acid {259 mg, 0.73 mmel) in DMF (5 mL) was stirred at room temperature
for 30 minutes. A solution of the crude amino-pyrazole (175 mg, 0.66 mmol) and DIPEA (8.18
mL, 1.06 mmol) in DMF (5 mL) was added and the mixture stirred at room temperature for 16 hr.
The solvents were removed under reduced pressure and the residue triturated with DCM then
MeOH. The remaining solid was suspended in DMSO (3 mL) and methanol (5 mL.), a solution
of HCl in dioxane (4 M, 15 mL) was added and the mixture was stirred at 50 °C for 16 hr. The
volatile solvents were removed under reduced pressure and the remaining DMSO solution
submitted for purification via preparative HPLC to give 509 as a yellow solid (13 mg, 4% over
three steps). *H NMR (400 MHz, dg-DMSO) 8.78 (s, 1H), 7.66 (s, 1H), 7.57-7.47 (m, 4H), 7.27
(t,J=8.8 Hz, 2H), 4.45 (dd, /= 6.8, 3.8 Hz, 1H), 4.02 (s, 1H), 3.66 (s, 3H), 3.31-3.29 (m, IH),
3.23-3.15 (m, 1H), 3.07-2.95 (m, 2H), 2.09-2.02 (m, 2H), 1.90 (t, /= 5.1 Hz, 2H), 1.30 (s, 3H).
LCMS (ES+) m/z 504 (M+1)
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Example 510 S-ammo-N-[5-(5-amino-1-oxa-8-azaspiro]3.6]decan-8-y1)-1-methyl-
pyrazol-4-yl[-2-(2,6-difluorophenyl)thiazole-4-carboxamide 510

To a solution of tert-butyl N-[2-(2,6-difluorophenyl)-4-[[ 1-methyl-5-[(10R)-10-[(2,2,2-
trifluoroacetylyamino }-3-oxa-7-azaspiro{ 3.6]decan-7-yl]pyrazol-4-yllcarbamoylithiazol-5-
yllcarbamate (30 mg, 0.044 mmol} in methanol (2 mL) and water (2 mL) was added potassium
carbonate (67 mg, 0.48mmol). The mixture was heated at 65 °C for 8h. After cooling to room
temperature, the reaction mixture was diluted with water and extracted with EA 3x. Combined
organic layers were dried over Na2S04, filtered and concentrated. The residue was stirred with
DCM {4 mL) and TFA (2 mL) for 20 min and concentrated under reduced pressure, basified with
saturated NaHCO3, and extracted with ethyl acctate (3x). The combined organic layers were
dried over MgS0O4 and the solvent removed under reduced pressure and the residue purified by
preparative HPLC to afford 516. LCMS (ES+) m/z 490 (M+1).

Example 511 5-amino-N-[5-[4-amino-5-(difluoromethylazepan-1-yt]-1-methyl-
pyrazol-4-yt]-2-(2,6-difluorephenylithiazo ie-d-carboxamde 24

Step A: (Methoxymethyl)triphenylphosphonium chloride (5.59 g, 15.8 mmol) {(dried on
vacuum overnight before use) was suspended in ethyl ether (65 mb). The suspension was cooled
10 -13°C. Potassium tert-butexide { LO mol Ly m THE (126 mi, 126 mmely was added slowly
and the bright orange suspension was stirred at -23°C to -10-C for 1h winde the color persisted.
2,2, 2-Trifluoro-N-[(4R)-1-(2-methyl-4-nitro-pyrazol-3-yl)-3-oxo-azepan-4-vilacetamide (1.38 g,
3.95 mmol)} was dissolved m THF (12 mL) and added to the yiide at -15°C. The mixture was
slowly allowed to warm to room temperature and stirred overnight then quenched with saturated
ammonium chloride, and extracted with EA 3x. The combined organic layers were concentrated
and the residue was purified via silica gel column chromatography (0-100% EA/heptane) to give
2,2, 2-trifluoro-N-[(4R)-5-(methoxymethylene)- [ -(2-methyl-4-nitro-pyrazol-3-yl)azepan-4-
yllacetamide.

Step B: To a solution of 2,2, 2-trifluoro-N-[(4R)-5-(methoxymethylene)-1-(2-methyl-4-
nitro-pyrazol-3-yhazepan-4-yl]acetamide (1060 mg, 2.81 mmol} in chloroform (90 mlL) was
added trichloroacetic acid (1.84 g, 11.24 mmol). The mixture was heated at 70 °C overnight and
another portion of trichloroacetic acid (1.84 g, 11.24 mmol) was added and heating continued for
6h. After cooling to room temperature, the reaction was quenched with saturated sodium
bicarbonate and extracted with DCM 3x. The combined organic layers were concentrated and the
residue was purified via silica gel column chromatography (0-100% EA/heptane) to give 2,2,2-
trifluoro-N-[(4R)-5-formyl- 1-(2-methyl-4-nitro-pyrazoi-3-vl)azepan-4-yl|acetamide (896 mg,
88%).
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Step C: To a solution of 2,2,2-trifluoro-N-[(4R)-5-formyl- 1-(2-methyl-4-nitro-pyrazol-3-
yhazepan-4-yljacetamide (190 mg, 0.52 mmol) in DCM (5 mL) was slowly added DEOXO-
FLUOR(R) (1.16g, 2.62 mmol, 50 mass% in toluene). The mixture was stirred at room
temperature for 1.5 h, quenched with sat. NaHCO; and extracted with DCM 3x. The combined
organic layers were concentrated and the residue was purified via silica get colunm
chromatography (0-100% EA/heptane) to give N-[(4R)-5-(difluoromethy)-1-(2-methyl-4-nitro-
pyrazol-3-yhazepan-4-yl]-2,2 2-trifluoro-acetamide (121 mg, 60%). Chiral separation of this
compound by SFC gave two single enantiomers. The first eluting peak of N-[{4R)-5-
(difluoromethyl)-1-{2-methyl-4-nitro-pyrazol-3-ylazepan-4-vi}-2,2,2-trifluoro-acetamide off the
SFC chiral separation was converted to 511 following the procedure described in Example 497,
LCMS (ES-+) m/z 498 (M+1)

Example 512 5-amino-N-[5-[4-amino-5-(difluoromethyljazepan- | -vi]-1-methyl-
pyrazoi-4-yl]-2-(2,6-difluorophenylythiazole-4-carboxamide 512

Following the preparation 511, the sccond eluting peak of N-{{4R - Scdifueramethvli-1-
(2-methyl-4-nitro-pyrazol-3-ylazepan-4-yl}-2,2, 2-trifluoro-acetamide off the SFC chiral
separation was converted to 512. 'H NMR (400 MHz, DMSG0) 6 8.72 (s, 1H} 7.60 — 7.36 (m,
4H), 7.30 - 717 (m, ZHER 030 (1, J= 582 He, THy, 30d (s, 3HL 329 - 3 0o, D8 3020 - 303
(m, 3H), 2.92 - 2.79 (m, 1H), 2.05 — 1.87 (m, 2H}, 1.79 — 1.35 (m, 4id). LCMS {(ES5—j mez 49%
(M+1)

Example 513 S-amino-N-{5-{4-amino-5-(hydroxymethyhazepan- -ylj- -methyl-
pyrazol-4-yi]-2-(2,6-difluorophenyl)thiazoie-4-carboxamide 513

Step A: In the preparation of 511, 2,2, 2-trifluoro-N-[(4R)-5-formy!- 1 -(2-methyl-4-nitro-
pyrazol-3-ylazepan-4-yilacetamide (192 mg, (.53 mmol) was dissolved in methano! (5 mL} and
cooled in an ice bath. Sodism borohydride (41 mg, 1.06 mmoti) was added, allowed to warm to
room temperature, and stirred for 40min. The reaction was quenched with sat. NaHCO3 and
extracted with EA 3x. The combined organic layers were concentrated and the residue was
purified via silica gei colunmmn chromatography (0-100% EA/heptane) to give 2,2,2-triflusro-N-
[(4R)-5-(hydroxymethy])-1-(2-methyl-4-nitro-pyrazol-3-yDazepan-4-yljacetamide (120 mg,
62%).

Step B: Following the procedures in Example 497, 2,2 2-triftuoro-N-[(4R)}-5-
(hydroxymethyt)-1-(2-methyl-4-nitro-pyrazol-3-ylyazepan-4-yl]acetamide was converted to 513.
"H NMR (400 MHz, DMSO) § 8.72 (s, 1H), 7.60 - 7.36 (m, 4H), 7.30 — 7.17 {m, 2H), 6.30 (,
=58.2 Hz, 1H), 3.64 (s, 3H), 3.29 - 3.21 (m, 2H), 3.21 - 3.05 (m, 3H), 2.92 - 2.79 (m, 1H), 2.05
~ 1.87 (m, 2H), 1.79 — 1.55 (m, 4H). LCMS (ES+) mv/z 478 (M+1)



10

15

25

30

35

W 2013/045461 - 378 - POT/EP2012/668809

Example 516 5-amino-N-(5-((8R,95)-8-amino-9-methoxy-S-azaspiro[2.6nonan-5-y1)-
[-methyl-1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 516

Following the procedure for Example 101 starting from feri-butyl N-[9-methoxy-3-(2-
methyl-4-nitro-pyrazol-3-yl}-5-azaspiro[ 2.6 jnonan-8-yl]carbamate gave 516 as a white solid (10
mg, 58% over three steps). "H NMR (400 MHz, CDCl3) 8 8.77 (s, IH), 7.94 (s, 1H), 7.38-7.28
(m, 1H), 7.08-6.98 (m, 2H), 6.17 (s, 2H}, 3.77 (dd, J = 12.7, 1.7 Hz, 1H), 3.71 (s, 3H), 3.45 (s,
3H), 3.43-3.37 (m, 1H), 3.19-3.12 (m, 2H), 2.65(d, /= 2.3 Hz, 1H), 2.26 (d, /= 12.7 Hz, 1H),
2.12-2.00 (m, 1H}, 1.79-1.70 (m, 1H), 0.68-0.62 (m, 1H), 0.60-0.43 (m, 3H). Alkyl NH; not
observed. LCMS (ES+) m/z 504 (M+1)

Example 517 5-amino-N-(5-{(§R,98)-9-amino-8-methoxy-5-azaspiro] 2.6 nonan-5-yi}-
V-methyl-1H-pyrazol-4-y1)-2-(2,6-difluorophenylthiazole-4-carboxamide 517

Following the procedure for Example 101 starting from rers-butyl N-[8-methoxy-5-(2-
methyl-4-nitro~pyrazol-3-yl)-5-azaspiro[ 2.6 Jnonan-9-yljcarbamate, gave 517 as a white solid (5
mg, 51 % over three steps). 'H NMR (400 MHz, CDCL) 6 9.77 (s, 1H), 8.02 65, tH), 7387 &
{m, 1H), 7.07-6.97 (m, 2H), 6.24 (5, 2H), 3.97 (d, /= 13.2 Hz, 1H), 3.69 (s, 3H), 3.58-3.50 (m,
1H), 3.34-3.25 (m, 1H), 3.22 (s, 3H), 3.23-3.15 (m, 1H), 2.57 (d, /= 2.8 Hz, 1H), 2.31-2.16 (m,
2HY, L83-178 (my LHD, 0.64-0.53 (my, 2H3, 0.49-0.41 (m, TH), 0.39-0.37 tmy T Alkyl S8
observed. LUMS (ES+) myz 504 (M+1)

Example 518 (R)-5-amino-N~(5-(5-amino-3,3~ditluoro-5-methylazepan-1-yi)-1-methyl-
{H-pyrazol-4-yly-2-(2,6-difluorophenyijthiazole-4-carboxamide 518

To a solution of ferr-butyl N-(4-((5R-(5-(tert-butoxycarbonylamino’-3,3-difluoro-5-
methyl-azepan- 1-y)-1-methyl-pyrazol-4-ylycarbamoy[)-2-(2,6-difluorophenyl)thiazol-5-
yljcarbamate (205 mg, 0.294 mmoi) in MeOH (10 mL) was added HCI in dioxane (4 M, 0.04
mol, 10 mL). The reaction mixture was stirred at 40 °C for 1 hr and concentrated under reduced
pressure to afford 518 as the hydrochloride salt as a pale brown solid (145 mg, 92%). 'H NMR
(400 MHz, ds-DMSO) § 8.81 (s, 1H), 8.39 (br s, 3H), 7.65-7.53 (m, 1H), 7.51 (s, 1H), 7.35-7.20
{m, 2H), 3.90-3.75 (m, 1H), 3.74-3.60 (m, 4H), 3.55-3.42 (m, 2H), 3.40-3.30 (m, [H), 3.25-3.10
(m, 1H), 2.70-2.45 (m, 2H), 2.35-2.15 (m, 1H), 2.00~1.85 (m, 1H), 1.48 (s, 3H). LCMS (ES+)
m/z 498 (M+1)

Example 526 (5)-53-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan- 1-yl)- I-methyi-
[H-pyrazol-4-yh)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 526

Following the procedure for Example 520 starting from ferf-butyl N-(4-((3S-(5-(terr-
butoxycarbonylamino}-3,3-difluoro-5-methyl-azepan-1-yl)- 1-methyl-pyrazol-4-yhcarbamoyl)-2-
(2,6-difluorophenylthiazol-5-yl]carbamate gave 526 as the hydrochloride salt as a pale brown
solid (147 mg, 98%). 'H NMR (400 MHz, de-DMSQ) 6 8.81 (s, 1H), 8.37 (br s, 3H), 7.65-7.53
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(m, 1H), 7.52 (s, 1H), 7.35-7.20 (m, 2H), 3.90-3.75 (m, 1H), 3.74-3.65 (m, 4H), 3.60-3.42 (m,
2H), 3.40-3.30 (m, 1H), 3.25-3.10 (m, 1H), 2.70-2.45 (m, 2H), 2.35-2.15 (m, 1H), 2.00-1.85 (m,
16D, 1.46 (s, 3H). LOMS (ES+) m/z 498 (M+1)

Example 901 Pim kinase binding activity

PIM-1, -2, and -3 enzymes were generated as fusion proteins expressed in bacteria and
purified by IMAC colurn chromatography (Sun, X., Chiu, J.F., and He, Q.Y. (2005) Expert Rev.
Proteomics, 2:649-657). A fluorescent-labeled Pim-specific peptide substrate, was custom
synthesized by American Peptide Company (Sunnyvale, CA). Reaction Buffer contained 10
mM HEPES, pH 7.2, 10 mM MgCh, 0.01% Tween 20, 2 mM DTT. Termination Buffer
contained 190 mM HEPES, pH 7.2, 0.015% Brij-35, 0.2% Coating Reagent 3 (Cahper Life
Sciences, Hopkinton, MA), 20 mM EDTA. Separation Buffer contained 100 mM HEPES, pH
7.2, 0.015% Bryj-35, 0.1% Coating Reagent 3, 1:200 Coating Reagent & (Caliper Life Sciences,
Hopkinton, MA), 10 mM EDTA and 5% DMSO.

PIM reactions were carried out in a final volume of 10 uL per weli in a 384-weil plate. A
standard enzymatic reaction, inittated by the addition of 5 pL 2X ATP and test compound to 5
ul of 2X enzyme and FAM-peptide. contained 20 pM PIMIL, 5G pM PIMZ. or 55 pM PIM3. |

s B8 BT B 8F . He aaad VTS Lo BE O RUTLE Lw BF seof benamn Ba e §ians TR e G e
S AT sdar Gl fiF g AR ET, T RO RN FRUITOY. ARTIOY WG

temperature, the phosphorylation reaction was stopped by the addition of 10 ulL Termination
RBuffer. The product and substrate in each independent reaction were separated on a 12-sipper
microfluidic chip (Caliper Life Sciences, Hopkinton, MA) run on a Caliper LC3000% (Caliper
Life Sciences, Hopkinton, MA). The separation of product and substrate was optimized by
choosing voltages and pressure using Caliper’s Optimizer software (Hopkinton, MA). The
separation conditions used a downstream voltage of —500V, an upstream voltage of =2150V, and
a screening pressure of -1.2 psi. The product and substrate fluorophore were excited at 488 nm
and detected at 530 nm. Substrate conversion was calculated from the electropherogram using
HTS Well Analyzer software (Caliper Life Sciences, Hopkinton, MA). Ki values for the test
compound were calculated, See Table 1 for representative PIM1 LC3K Ki in micromolar values

of exemplary compounds.

Example 902 In vitro cell proliferation potency assays

BaF3 parental line was obtained from the DSMZ repository. BaF3 lines transfected with
PIM1 or PIM2 were generated. Mouse 11.-3 was purchased from R&D Systems. G418 was
purchased from Clontech, Media for BaF3 parental line contained RPMI, 10% FBS, 2 mM L-
Glutamine, 2 ng/mL mlE-3. Media for BaF3 PIM1 & 2 lines contained RPMI, 10% FBS, 2 mM
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L-Glutamine, 250 pg/ml.. Media for MMI.S (multiple myeloma cells) line contained RPMI,
10% FBS, 2 mM L-Glutamine.

BakF3, a murine interleukin-3 dependent pro-B cell line, parental cells, BaF3 PIM1 cells,
BaF3 PIM2 cells, and MM1.S (multiple mycloma) cells were seeded at 2k/well, Sk/well, Sk/well,
and 10k/well respectively, in a 384-well plate, at 45 ul/well. Test compound was added at 5
ul/well. BaF3 cells (parental and transfected) were incubated overnight, while MM1.S cells
were incubated for 72 hours at 37 °C, 5% CO,. CELL TITER GLO® Reagent (Promega) was
added at 50 pL/well, the plates were incubated for 30 minutes, and their luminescence read on an
HT Analyst. [Cso/ECsp values for the test compound were calculated.

Representative compounds of the present invention were tested as described above and

found to exhibit a Ki/iCso/ECsy as shown below in Tables 2a and 2b,

Table 2a.
| No. r Prolif BaF3 IL3 Prolif BaF3 PIMI [ Prolif MM1S ATP
(1C30) kM (IC50) uM | (EC50) uM
101 19.5 0.11 17.9
i ! |
| 103 P82 4.2 . |
106 15.6 0.566 | 19
107 5.1 G.157 0.388
108 4.9 6.326 14
109 5.1 0.778 3.9
113 >25 0,232 19
115 5.8 0.0863 0.42
116 8.1 0.0636 0.122
119 5.6 0.212 3
’ 121 } 4.8 0.021 0.0502
124 22,1 0.264 1.4
126 >25 0.0387 0.11
139 12.7 0.0436 0.0684
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154 24.5 0.0535 0.0651
158 1.6 0.167 3
161 6 0.404 0.16
166 13.4 0.0165 0.0229
167 >25 0.0484 1.4
223 12,5 0.547 20.2
230 18.1 0.171 1.3
Tabie 2b,
No. Prolif BaF3+iL3 | Prolif BaF3_PIMI | Profif MMIS ATP
(IC50) uM (IC50y uM (EC50) uM
313 17 0.105 6.4
314 139 L0184 g
315 17.2+ 0.133 0.424
316 >25 0.201 0.163
317 25 0.0452 0.663
320 25++ 0.305 0.118
321 >25 0.0192 0.00846
322 >25 1.4 0.123
323 >25 0.785 0.165
324 19,6+ 0.0336 0.032
325 16.6 0.191 0.752
326 17.4 0.0735 0.185
327 >25 2.6 14.7
328 25 23 L5
329 46 1.3 2.8
331 13.4 0.152 0.167
333 525
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337 254+ 0.0612 0.0308
344 52 0.083¢6 1.2
345 8.4 0.0813 0.136
346 1.2 1.5
347 2.4 0.0652
348 1.2 0.823
351 5.6 0.162 4.9
352 10.4 0.0173 0.00869
353 25++ 0.229 0.139
334 14.4 0.0396 0.168
365 0.606
L 376 1 P03
371 L3
373 0.0706
385 0.182
388 0.396
396 0.147
392 0.202
397 6.4
398 5.7
399 0.0419
446 12+ 0.284 0.404
407 9.8 0.795 3.5
408 16.5 | 0.60716 24
409 10.8+ 0.0153 0.903
416 9.2 0.178 | 0.653
411 17.7 1.6 1.8 |
412 7.1 L5 L.l
414 >25 0.0786 0.6659
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418 >25 1.4 7
422 >25 0.34 3.8
424 >25 2.3 6.5
425 »25 2.5
426 248 0.0251
428 25 6.6
429 >25 53
432 6.3 58
433 11.1 13
434 15.5 1
435 9.8 0.127 1.8
436 8.1 0.129 49
438 20.3 0.00303 0.0806
439 16.2 0.0388 3.9
441 >25 0.0131 0.0393
446 23.54 000451 9.2
447 12.9 0.00697 0.571
448 >25 0.469 1.4
449 8.5 0.0913 42
451 9.4 0.0127 0.124
452 24.7 0.6795 0.0793
453 14.1 0.0408 3.2
454 17.9 0.00217 3.7
455 3.9 0.00257 0.221
456 »25 5.8 >25
457 25 0.164 4
459 7.5 0.00684 0.492
460 25 0.0364 0.215
461 16.6 0.0397 0211
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462 8 0.0326 1.2
443 >25 0.6584 0.108
464 15.9 0.0119 0.467
467 =25 2 4.8
468 >25 1.5 0.824
472 18.5+ 0.0648 5.6
473 25++ 0.0411 0.24%
476 25++ 0.0245 0.872
480 7.1 0.737 6.2
483 >25 1.1 >25
484 14.3 0.15 13.7

P dHS PG {10945 (415
486 11.2 2.3

487 20.1 4.8
490 >25 (.596 8.8
451 =25 £.0449 0.6679
492 20.4 0.0275 0.0737
493 7.8 0.06177 3
494 8.9 0.0134 0.0546
495 54 §.436 0.888
496 11.6 0.835 19.6
502 119 0.233 22
503 11 0.0528 0.108
504 15.3 0.436 105
506 17.1 0.493 117
508 25++ 2 3
509 >25 L2
510 22 0.623 5.6
511 243 0.964
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512 24.6 0.0524 | 2
513 >25 0.379 7.2
514 154 (0.342 3.1
515 14.7 0.0301 0.0733
516 10.8 0.246 5.7
517 11.9 0.506 9.9
The words “comprise,” “comprising,” “include,” “including,” and “includes” when used

in this specification and in the following claims are intended to specify the presence of stated

featurcs, integers, components, or steps, but they do not preclude the presence or addition of one

= other featuras, nfegers, components, steps, or groups thercof.

Although the forcgoing invention has been described in some detail by way of illustration

nd oxample for purposes of clarity of understanding, the descriptions 2nd examples should not

o as fnimng e sooPe of e myventot. The disclosurces of ail patont and screntig

literature cited herein are expressly incorporated in their entirety by reference.
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We claim:

1. A compound selected from
5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(4-((methylamino)methyl)piperidin- 1-y1)-1H-pyrazol-
4-y)thiazole-4-carboxamide;
(R}-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(3-methyipiperazin-1-y1)-1H-pyrazol-4-
yhthiazole-4-carboxamide; _
(S)-5-amino-N-(5-(3-aminoazepan-1-yl)-1-(2,2-difluoroethyl}- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyi)thiazole-4-carboxamide;
(R)-5-amino-N-(5-(3-aminoazepan-1-yl)-1-(2,2-difluoroethyl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-~(5-(6,6~difluoro-1,4-diazepan-1-yl)-1-methyl- I1H-pyrazol-4-y})-2-(2-fluoro-5-
methyiphenyhthiazole-4-carboxamide;

S-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,5-
diﬂuorophen.yl)thi_azole%—carboxamide;
(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-y1)- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenylthiazole-4-carboxamide;
(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylaminojazepan-1-yl)- 1 H-pyrazol-4-y1)-2-(2 5-
difluorophenyl)thiazole-4-carboxamide;
(R)-3-amino-N-(1-(2,2-difluoroethyl)-3-(4-(methylamino)azepan- 1 -v1)- 1H-pyrazol-4-y1)-2-(2-fluoro-
S-methylphenyl)thiazole-4-carboxamide;

5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan- 1 -yl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)- 1 H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenylthiazole-4-carboxamide;
(R)-5-amino-2-(2,6-diftuorophenyl)-N-(1-methyl-5-(Z-methylpiperazin-1-y1)-1H-pyrazol-4-
vljthiazole-4-carboxamide;
(5)-5-amino-2-(2,6-difluorophenyl)-N-(5-(2-ethylpiperazin-1-y1)-1-methyl-1H-pyrazol-4-yl)thiazole-
4-carboxarmide;

(R}-5-amino-2-(2,6-difluorophenyl}-N-(5-(2-ethylpiperazin- 1 -y1)- 1 -methyl-1H-pyrazol-4-yl)thiazole-
d.carboxamide;

(R)~5~amino-N-(5-(4-aminoazepan-1-yI)-1-methyl- I H-pyrazol-4-y1)-2-(3-cyclopropyl-2.6-
difluorophenyl)jthiazole-4-carboxamide;

{(R}-5~amino~-N-(5-(4-aminocazepan- 1 -y1)-I-methyl- 1 H-pyrazol-4-y1)-2-(2,6-diftuoro-3-
methylphenyl)thiazole-4-carboxamide;
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(5)-5-Amino-2-(2,6-diflucrophenyl)-N-(1-methyl-5-(3-methylpiperazin- 1-y1)- 1H-pyrazol-4-
yhthiazole-4-carboxamide;
5-amino-N-(1+(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)-1 H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide;

(5)-5~amino-N-(1-(2,2-difluoroethyl)-5~(4-(methylamino)azepan-1-yl)- | H-pyrazol-4-yl)-2-(2-fluoro-

S-methyiphenvljthiazole-4-carboxamide;
5-amino-N-(5-(4-amino-3-fluoroazepan-1-yl}-1-methyl- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5~(5-amino-3,3-diflucroazepan-1-yl)- 1-methyl- 1 H-pyrazol-4-y1}-2-(2,6-
difluorophenylithiazole-4-carboxamide;
5-amino-N-(5-((35,55)-5-amino-3-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y13-2-(2,6-
difinorophenylthiazole-4-carboxamide;
(S)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(2-methylpiperazin-1-y1)- 1 H-pyrazoi-4-
vithiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(2,8-diazaspiro[4.5]decan-8-y1)- 1H-pyrazol-4-
yljthiazole-4-carboxamide;

5-amino-N-(5-(4-amino-3-fluoroazepan- 1-yl)-1-methyl-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenylthiazole-4-carboxamide;
5-amino-N-(5-((3R,5R)}-5-amino-3-fluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2~(2,6~
difiuorophenylythiazole-4-carboxamide;
5-amino-N-(5-((35,5R)-3-amino-5-fluoropiperidin-1-y1)-1-methyl-1H-pyrazol-4-yI)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

N-(5-(1,4-diazepan-1-yl)-1-(oxetan-3-ylmethyl)- 1 H-pyrazol-4-yl)-5-amino-2-(2, 6~
difiuorophenyljthiazole-4-carboxamide;

N-~(5-(1.,4-diazepan-1-yl)-1-(oxetan-3-ylmethyl)- 1 H-pyrazol-4-yi)-5-amino-2-(2-fluoro-5-
methylphenyljthiazole-4-carboxamide;
N-(5-(1.4-diazepan-1-yl)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-yl)-5-amino-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;
(R)-5-amino-2-(2-fluorophenyl)-N-(5-(4-hydroxy-4-methylazepan-1-y1)-1-methyl- 1H-pyrazol-4-
yhithiazole-4-carboxamide,;
(8)-5-amino-2-(2-fluorophenyl)-N-(5-(4-hydroxy-4-methylazepan-1-yl)- 1 -methyl- 1H-pyrazol-4-
ylithiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(6-methyl-1,4-diazepan-1-y1)-1 H-pyrazol-4-

ylithiazole-4-carboxamide;
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(5)-5-amino-2-(2,6-difluoropheny!)-N-(1-methyl-5-(6-methyl-1,4-diazepan-1-yl}- 1H-pyrazol-4-
yi)thiazole-4-carboxamide; _
(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)- 1 H-pyrazol-4-yl1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yl)- 1H-pyrazol-4-yl)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
(8)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hvdroxyazepan-1-yl}-1H-pyrazol-4-y1)-2-(2-fluoro-5-
methyiphenyl)thiazole-4-carboxamide;
(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-yi)-1H-pyrazol-4-y)-2-(2-fluoro-5-
methylphenyl)thiazole-4-carboxamide;
S-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-yh)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S5-amino-N-(5-((4S,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2.6-
difluorophenyl)thiazole-4-carboxamide;
(S)-5-amino-2-(2,6-difloorophenyl)-N-(5-(2.4-dimethylpiperazin-1-yl)-1-methyl- 1H-pyrazoi-4-
ylithiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(2,4-dimethylpiperazin-1-yl)-1-methyl- 1 H-pyrazoi-4-
yl)thiazole-4-carboxamide; '
5-amino-N-(1-cyclopropyl-5-(6,6-difluoro- 1,4-diazepan-1-yl)- 1 H-pyrazol-4-y1)-2-(2,5-
diftuorophenylthiazole-4-carboxamide;
5-amino-N-(1-cyclopropyl-53-(6,6-difluoro-1,4-diazepan- 1 -y1)- 1H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenyljthiazole-4-carboxamide;
5-amino-N-(1-cyclopropyl-5-(6,6-diftuoro-1,4-diazepan-1-yl)- | H-pyrazol-4-y1)-2-(2.6-
difluorophenyljthiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-(5-(4-hydroxy-4-methylazepan-1-yl)-1-methyl-1H-pyrazol-4-
vl)thiazole-4-carboxamide;
5-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazoie-4-carboxamide;
(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-ylj- 1 H-pyrazol-4-y1)-2-(2,5-
difluorophenylithiazole-4-carboxamide;
(R)-5-amino-N-(1-(2,2-difluoroethyl}-5-(4-hydroxyazepan-1-yl)- 1 H-pyrazol-4-y1)-2-(2,5-
difinorophenyljthiazole-4-carboxamde;

S-amino-N-(5-((4R,55)-4-amino-5-flucroazepan-1-yl)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2,6~

diffuorophenyl)thiazole-4-carboxamide;
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5-amino-2-(2,6-difluorophenyl)-N-(5-(6-fluore-1 4-diazepan-1-y1)- T -methyl- 1 H-pyrazol -4-
yhithtazole-4-carboxamide;

(R)-5-amino-N-(5-(4-aminoazepan-1-yl)-1-(2,2-diflooroethyl)- tH-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S~amino-N-(5-((3S,5R)-5-amino-3-fluorcazepan-1-y1)-1 —Iﬁethyl— IH-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((3R.58)-5-amino-3-finoroazepan-1-yi)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

5-amino-N-(5-((3R,45)-4-amino-3-fluoroazepan- 1 -yi}-1-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((35 4R )-4-amino-3-fluorcazepan- 1 -yl)- 1 -methyl-1H-pyrazoi-4-y1)-2-(2,6-
diﬂudrophenyl) thiazole-4-carboxamide;
5-amino-N-(5-((3R,4R)-4-amino-3-fluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-(5-((35,4S)-4-amino-3-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1}-2~(2,6-
difiuorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-((3R,5R)-3-amino-5-fluoropiperidin-1-y1}-1~-methyl- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole~-4-carboxamide;
S-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yi)-1-(oxetan-3-yimethvyl}- 1H-pyrazol-4-y1)-2-(2,6-
diflnorophenylthiazole-4-carboxamide;

(R)-3-amino-N-(5-(4-aminoazepan- 1 -yl)~1-(2,2-difluoroethyl)- 1 H-pyrazol-4-y1)-2-(2.5-
difluorophenyl)thiazole-4-carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-(5-(4-hydroxyazepan-1-yl)-1-(oxetan-3-yimethyD)- 1 H-pyrazol-4-
yhithiazole-4-carboxamide;
S-amino-2-(2-fiuoro-5-methyiphenyl)-N-(5-(4-hydroxyazepan-1-yl}-1-(oxetan-3-ylmethyl)- 1 H-
pyrazol-4-yl)ythiazole-4-carboxamide;
(R)-5-amino-N-(5-(4-aminoazepan-1-yi)-1-{oxetan-3-yimethyl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-(5-(6-fluoro-1,4-diazepan-1-y1)-1-(oxetan-3-yimethyl)-1H-
pyrazol-4-yhthiazole-4-carboxarmide;

(5)-5-amino-N-(5-(5-amino-3,3-diflucroazepan- 1 -y1)- 1 -methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenylthiazole-4-carboxamide:

(R)-5-amino-N-(5-(5-amino-3,3~difluoroazepan- 1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide;
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{R)-5-amino-2-(2,6-diflucrophenyl)-N-(1-methyl-5-(3-(trifluoromethyl)piperazin- 1 -yi)- 1H-pyrazol-4-
yhithiazole-4-carboxamide;
(S)-5-amino-2-(2,6~difluorophenyl)-N-(1-methyl-5-(3-(triflucromethylpiperazin- 1 -y1)- 1 H-pyrazol-4-
vljthiazole-4-carboxamide;
(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydroxyazepan-i-yl)-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
(R)-5-amino-N-~(1-(2,2-difluoroethyl)-5-(3-hydroxyazepan-1-y1)- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl1)-1-(2,2-difluoroethyl)- 1 H-pyrazoi-4~y1y-2-(2,6-
difluoropbenyl)thiazole-4-carboxamide;
S-amino-N-(1-(2,2-diftuoroethyl)-5-(6-hydroxy-1,4-diazepan-1-y}-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
(S)-5-amino-2-(2,6-difluorophenyl)-N-(5-(2-methyipiperazin- 1 -yl)}-1H-pyrazol-4-yhthiazole-4-
carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(2-methylipiperazin- 1-y1)- 1 H-pyrazol-4-yhthiazole-4-
carboxamide;

(S}—S—amino—Z—(2,6—diﬂuor0phenyi)—N~(S—{Z-ethyl—4-meth ylpiperazin-1-yl)-1-methyl-1H-pyrazol-4-
yi)thiazole-4-carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(2-ethyl-4-methylpiperazin- 1 -y1}- 1 -methyl- 1 H-pyrazol-4-
yhithiazole-4-carboxamide;
5-amino-2-(2-flnoro-5-methylphenyl}-N-(5-(4-hydroxy-4-methyiazepan-1-yl)-1-methyl-1 H-pyrazol-
4-yhthiazole-4-carboxamide;

S-amino-N-{1-(2,2-difluoroethyl)-5-(6-fluoro- | 4-diazepan-1-y1)-1H-pyrazol-4-y1}-2-(2,6-
diftmorephenyl)thiazole-4-carboxamide;
(R)-3-amino-N-(5-(4-aminoazepan-1-vl}-1-(2,2-difluoroethyl)- 1 H-pyrazol-4-yl)-6-(2-
fluorophenyl)picolinamide;

(8)-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxyazepan-1-yl)- 1-methvi-1 H-pyrazol-4-

yhthiazole-4-carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxyazepan- 1-yl}- I-methyl- 1H-pyrazol-4-
yl)thiazole-4-carboxamide;
5-amino-N-{5-(3,3-difluoro-3-(methylamino)azepan-1-v)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((3R,58)-3-amino-53-flucrepiperidin- [ -y1)- F-methyi- T H-pyrazol-4-y1}-2-(2,6-

difluorophenyl)thiazole-4-carboxarmde;
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(R)-5-amino-N-(5-(4-aminoazepan-1-yI)-1-(2,2,2-trifluoroethyl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

N-(5-(1,4-diazepan-1-y1)-1-(2,2,2-trifluoroethyl}- 1 H-pyrazol-4-yl)-5-amino-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-(4-amino-5-hydroxyazepan-1-yl)-1-methyl-1H-pyrazol-4-y13-2-(2,6-
difluorophenylithiazole-4-carboxamide;

5-amino-N-(5-(3,3-diflnoroazepan-1-yl)-1-methyl- | H-pyrazol-4-y1)-2-(2 6-diftuorophenylthiazole-4-
carboxamide; .
5-amino-N-(5-((38,55)-3-amino-5-fluoropiperidin-1-yl)- 1-methyl-1H-pyrazol-4-y1)-2-(2,6-
diftuorophenyljthiazole-4-carboxamide;

5-amino-2-(2,6-difluorophenyl)-N-(5-(6-hydrox y-6-methyl- 1 4-diazepan- 1-y1)-1-methyl- 1H-pyrazol-
4-yhthiazole-4-carboxamide;
S-amno-2-(2,6-difluorophenyl)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1-yl)- 1-methyi- 1 H-pyrazol-4-
yhithiazole-4-carboxamide:;
5-amino-2-(2,6-difluorophenyl)-N-(5-(6-methoxy-6-methyl-1,4-diazepan-1-yl)- 1 -methyl-1H-pyrazol-
4-ylithiazole-4-carboxamide;

S—amino—N—(S~.(6,6~diﬂuoro— 1,4-diazepan-1-yl)-1H-pyrazol-4-y1)-2-(2,6-diftuorophenyl)thiazole-4-
carboxamide;

5-amino-2-(2,6-difluorophenyl)-N-(5-(6-methoxy-1,4-diazepan-1-vl)- 1 -methvi- 1 H-pyrazol-4-
yl)thiazole-4-carboxamide;

5-amino-N-(5~(4-amino-5-fluoroazepan-1-yl)-I-methyl- 1H-pyrazol-4-yl}-2-(2-fluorophenylythiazole-
4-carboxamide;
5-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2~(2-fluoro-5-
methylphenylthiazole-4-carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl)-N-(I-methyl-5-(4-(2,2 2-trifluoroethylamino)azepan-1-yl}- 1 H-
pyrazol-4-ylithiazole-4-carboxamide;
3-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yI)-1-methyl-1H-pyrazol-4-v1)-6-(2-
fluorophenylypicolinamide;

(R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-fluoroazepan- 1-yl)-1-methyl- 1 H-pyrazol-4-ylithiazole-
d-carboxamide;

(S)-3-amino-2-(2,6-difluorophenyl)-N-(5-(3-{luoroazepan- 1 -yi)- L -methyl- 1 H-pyrazol-4-ylthiazole-
d-carboxamide;

5-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxy-3-methylazepan-1-yI)- I -methyl-1H-pyrazol-4-

yhthiazole-4-carboxamide;
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5«-amiﬁo—N—(5~(4»amino—S—ﬂuoroazepan~ 1-yl}-1-methyi-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyl}thiazole-4-carboxamide;
5-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-(2,2-difluoroethyl)- 1 H-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

(R)-5-amino-N-(5-(4-(2,2-difluoroethylaminojazepan- 1-yl)- I -methyl- 1 H-pyrazol-4-y1)-2-(2,6-
diflnorophenyl)thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(5-methyl-1,4-diazepan- 1-yl}-1 H-pyrazol-4-
yljthiazole-4-carboxamide;
{R)-5-amino-2-(2,6-difluorophenyl)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1-y1)-1-methyl- 1 H-
pyrazol-4-ylthiazole-4-carboxamide;
(R)-5-amino-2-(2,6-diflucropheny)-N-(5-(6-hydroxy-6-methyl-1,4-diazepan-1-v1)-1-methyl-1H-
pyrazol-4-yl)thiazole-4-carboxamide;
(S)-5-amino-2-(2,6-difiuorophenyl)-N-(5-(6-hydroxy-6-methyl-1,4-diazepan-1-yl}-1-methyl-1H-
pyrazol-4-ylythiazole-4-carboxamide;
(8)-5-amino-2-(2,6-difluorophenyl)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1-y1)-1-methyl-1 H-
pyrazol-4-ylythiazole-4-carboxamide:

5-amino-N-(5-((45,58)-4-amino-3-fluoroazepan-1-yl}- 1-(2,2-difluoroethyl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-y1)-1-(2.2-difluoroethyl)-1H-pyrazol-4-y1-2-(2,6-
difluorophenylythiazole-4-carboxamide;

5-amino-N-(5-((45,55 }-4-amino-5-fluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenyljthiazole-4-carboxamide;

5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan- 1 -yl)- I -methyl-1H-pyrazol-4-vi)-2-(2-fluoro-5-
methylphenyl)thiazole-4-carboxamide;

3-amino-N-(5-(6,6-difluoro-1.4-diazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide;
5-amino-2-(2,6-diflucrophenyl}-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-1-yl)- 1-methyl- 1 H-
pyrazol-4-yhthiazole-4-carboxamide;

5-amino-N-(5-(5-amino-3-methoxvazepan-1-y1)-1-methyl- 1H-pyrazol-4-y1)-2-(2,6-
difiuorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-((45,55)-4-amino-5-methoxyazepan-1-yl)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl}-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenylithiazole-4-carboxamide;
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5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2-fluoro-53-
methyiphenyljihiazole-4-carboxamide;

5-amino-N-(5-(5-amino-3,3-diflucroazepan- 1 -yl)- 1 -methyl-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyi)thiazole-4-carboxamide;
S-amino-N-~{3-((48,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1}-2-(2,5-
difluorophenylithiazole-4-carboxamide;

S-amino-N-(5-((4R,5R)-4-amino-5-fluorcazepan- 1 -y1)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,5-
difiuorophenyljthiazole-4-carboxamide;
5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(pyridin-2-yl)thiazole-4-
carboxamide;

5-amino-N-{5-(6,6-difluoro-1,4-diazepan-1-y1)-1-methyl- 1 H-pyrazol-4-y1)-2-(3-fluoropyridin-2-
yi)thiazole-4-carboxamide;
(S)-5-amino-2-(2,6-diflucrophenyl)-N-(1-methyl-5-(5-methyl-1,4-diazepan-1-yl)- 1 H-pyrazol-4-
ylthiazole-4-carboxamide;

(R)-5-amino-2-(2,6-difluorophenyl)-N-( 1-methyl-5-(5-methyl-1,4-diazepan-1-y1)-1H-pyrazol-4-
yithiazole-4-carboxamide;
(R}-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxy-3-methylazepan- 1-y1)-1-methyi- 1H—pyrazoi~4;
vi)thiazole-4-carboxamide;
(5)-3-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxy-3-methylazepan- 1 -yl)-1-methyl- 1 H-pyrazol-4-
yhthiazole-4-carboxamide;
S-amino-N-(5-((45,55)-4-amino-5-fluorcazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan- 1-yl)-1-methyi- 1 H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;

3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl-1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)picolinamide;

3-amino-N-(5-(4-amino-5-fluorcazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide;
{R}-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-methyipiperazin-1-y1)-1-(2,2,2-trifluoroethyi)-1 H-
pyrazol-4-yl)thiazole-4-carboxamide;
5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-(2,2-difluoroethyl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-(4-amino-5-flucroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenylypyrimidine-4-carboxamide;
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5-amino-N-(5-(6,6-difluoro-1,4-diazepan- i-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2-
fluorophenylypyrimidine-4-carboxamide;

5-Amino-2-(2-fluoro-phenyl)-pyrimidine-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-yl)-1-
methyl-1H-pyrazol-4-yl}-amide;
(S)-5-amino-2-(2,6-difluorophenyl)-N-{1-methyl-5-(3-(trifluoromethyl)piperidin- 1-yl)- | H-pyrazol-4-
vhthiazole-4-carboxamide;

(R)-5-Amino-2-(2,6-difluoro-phenylj-thiazole-4-carbox ylic acid[1-methyl-5-(3-triftuoromethyl-
piperidin-1-yI)-1H-pyrazol-4-yl]-amide;
3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-6-(2-
iluorophenyl)pyrazine-2-carboxamide;

3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-6-(2-
floorophenyl)pyrazine-2-carboxamide;

3-amino-N-(5-(4-amino-3-fluoroazepan-1-yl}-1-methyl- 1H-pyrazol-4-y1)-6-( 2-
fluorophenyl)picolinamide;

3-amino-N-(5-(4-amino-5-fluoroazepan-1-yl}-1-methyl- 1 H-pyrazol-4-yi)-6-(2-
fluorophenyl)picolinamide;

(§)-3-amino-N-(5-(5-amino-3,3-difluoroazepan- 1-y1)- 1 -methyl- 1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide;

(R)-3-amino-N-(5-(5-amino-3,3-difluoroazepan- 1-yl)- 1 -methyl- 1 H-pyrazol-4-yl}-6-(2-
fluorophenylpyrazine-2-carhoxamide;

(5)-3-amino-N-(5-(3-amino-3,3-difluoroazepan- 1-yi)-1-methyl- 1 H-pyrazol-4-yl}-6-(2-
fluorophenyl)picolinamide;

(R)-3-anuno-N-(3-(5-amino-3,3~difluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-6-(2-
fluorophenyl)picolinamide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid (1-oxetan-3-ylmethyl-5-piperazin-1-yl-
1H-pyrazol-4-yl)-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid{5-(5-amino-3-methoxy-3-methyl-
azepan-1-y1)-1-methyl-1H-pyrazol-4-vi}-amide;
5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3-hydroxy-3-methyl-azepan-
1-yI)-1-methyl- 1H-pyrazol-4-yl}-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid{5-(5-amino-3-methoxy-3-methyl-
azepan-1-yl)-1-methyl-1H-pyrazol-4-yl]-amide;
5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[S-(5-amino-3-hydroxy-3-methyl-azepan-
I-y1)-1-methyi-1B-pyrazol-4-yl}-amide;
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5-Amino-2~(2,6-difluoro-phen y],)—thiazole—él—carboxylic acid5-(5-amino-3-fluoro-3-methyl-azepan-1-
yl)-1-methyl-1H-pyrazol-4-yll-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3-fluoro-5-hydroxy-azepan-1-yl)-1-
methyl-1H-pyrazol-4-yi}-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid 1-methyl-5-(3-trifluoromethyl-piperidin-
L-yI}~1H-pyrazol-4-ylj-amide;

(S)-5~amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1H-pyrazol-4-y1)-2-(pyridin-2-
yhithiazole-4-carboxamide;
(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yl)-2-(pyridin-2-
yl)thtazole-4~carboxamide;

5-amino-N-(5-((45,58)-4-amino-5-fluoroazepan- 1 -y1)-1-methyl-1 H-pyrazol-4-y1)-2-(pyridin-2-
ylithiazole-4-carboxamide; '
(8)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl- 1H-pyrazol-4-yl)-2-(3-fluoropyridin-
2-yljthiazole-4-carboxamide;

5-amino-N-(5-((4R,55)-4-amino-5-fluoroazepan-1-yl)- 1-methyi-1H-pyrazol-4-yl)-2-(2-fluoro-5-
methyiphenylithiazole-4-carboxamide;

S-amino-N-(3-((45,5R )-4-amino-3-fluoroazepan-1-yl)- I -methyl- 1 H-pyrazol-4-yl)-2-(2-fluoro-5-
methylphenylthiazole-4-carboxamide;
S-aminoe-N-(5-((4R.58)-4-amino-5-fluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y1)-2-(2-
fluorophenylythiazole-4-carboxamide;

S-amino-N-(5-((4R,3R)-4~amino-5-fluoroazepan- 1 -yl)-1 -methyl- 1 H-pyrazol-4-yl)-2-(3-
fluoropyridin-2-yljthiazole-4-carboxamide; '
S-amino-N-(5-((45,55)-4-amino-5-fluoroazepan-1-y1)-1-methyl- 1H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-yDithiazole-4-carboxamide;

5-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan-1-yi)-1-methyl- 1H-pyrazol-4-y1)-2-(2-
fluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((4R,55)-4-amino-5-fluoroazepan-1-yl)-1-methyl- 1 H-pyrazol-4-yl}-2-(2,5-
difluorophenylthiazole-4-carboxamide;

5-amino-N-(5-((4S,5R }-4-amino-5-fluoroazepan-1-yl)- 1-methyl-1 H-pyrazol-4-y1)-2-(2-fluoro-3-
methylphenylthiazole-4-carboxamide;
(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-yl )-2-(3-fluoropyridin-
2-ylythiazole-4-carboxamide;

S-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-1-y1)-1 —meihyi— 1H-pyrazol-4-y1)-2-{pyridin-2-

yhthiazole-4-carboxamide;
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5-Amino-2-(2,6-difluoro-3-iodo-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3 ,3»diﬂu0for-aiepan~
1-yly-1-methyl-1H-pyrazol-4-yl]-amide;

5-amino-N-(53-((45,558)-4-amino-5-fluoroazepan-1-yl)- I-cyclopropyl- | H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-{(45,55}-4-amino-5-fluoroazepan-1-yl)- I -cyclopropyl-1H-pyrazol-4-yl)-2-(2-fluoro-5-
methylphenyl)thiazole-4-carboxamide;
5-amino-N-(5-((45,55)-4-amino-5-fluoroazepan-1-yh)-I-cyclopropyl-1H-pyrazol-4-yl)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluorc-azepan-1-y1)-1-
cyclopropyl-1H-pyrazol-4-yl]-amide;

(R}-5-amino-N-(5-(5-amino-3,3-diflucroazepan- 1 -yI)- 1 -methyl-1H-pyrazol-4-yi)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

(8)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yl)- I -methyl-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;
(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1j-1-methyl- |H-pyrazol-4-y1)-2-{2,5-
difluorophenyljthiazole-4-carboxamide;
(R)-5-amino-N-(5~(5-amino-3,3-difluoreazepan-1-yi)-1-methyl- 1 H-pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

{§)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1 -methyl-1H-pyrazoi-4-y1}-2-(2-fluoro-5-
methylphenyhithiazole-4-carboxamide;

((R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-yi)- 1-methyl-1 H-pyrazol-4-y1)-2-(2-fluoro-5-
methylphenylithiazole-4-carboxamide;

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1-y1)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;

5-Amino-2-(2-fluoro-phenyl)-thiazole-4-carboxylic acid{5-((R)-5-amino-3,3-difluoro-azepan-1-yi)-1-
methyl-1H-pyrazoi-4-yl]-amide;

5-amino-N-(5-((45,55)-4-amino-5-methox yazepan-1-yl)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2,6-
diflaorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-((4R,5R)-4-amino-5-methoxyazepan-1-yl)-1-methvi-1H-pyrazol-4-yl)-2-(2,6-
difluorophenylithiazole-4-carboxamide;
(5)-5-amino-2-(2,6-difluorophenyl}-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-1-y1)-1-methyl-1H-
pyrazol-4-yhthiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluoropheny)-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-1-yi)-l-methyl- 1 H-

pyrazol-4-yithiazole-4-carboxamide;
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3-amino-N-(5 —(S—amino-B,S—diﬂuoroazepén_ I-yD)-1-methyl-1H-pyrazol-4-y1)-6-(2-
fluorophenylpicolinamide;

3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)- 1-methyl-1H-pyrazol-4-y1)-6-(2-
fluorophenyl)pyrazine-2-carboxamide;
S-amino-N-(53-({45,5R)-4-amino-5-fluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-yi)-2-(2-fluoro-3-
methylphenyl)thiazole-4-carboxamide;
5-amino-N-(5-((45,5R)-4-amino-5-fluoroazepan-1-yi)-1-methyl-1H-pyrazol-4-y1)-2-(2,5-
difluorophenyl}thiazole-4-carboxamide;

S-amino-N-(5-((45,5R }-4-amino-5-fluoroazepan-1 -yi)- I -methyl-1H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-((45,5S)-4-amino-5-fluoroazepan-1-y})-1-methyl- 1 H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-yDthiazole-4-carboxamide;

5-amino-N-(5-((48,58)-4-amino-5-fluoroazepan-1-y1)- 1 -methyl-1H-pyrazol-4-yl)-2-(pyridin-2-
yhithiazole-4-carboxamide;

3-Amino-2-(3-fluoro-pyridin-2-yl)-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-y1)-
1-methyl-1H-pyrazol-4-yl]-amide;

5-Amino-2-pyridim-2-yl-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-ylj-1-methyl-
1H-pyrazol-4-yli-amide;

(S)-5-Amino-2-(2,6-difluorophenyl)-N-(5-(3-methylpiperazin- 1 -y1)-1-(2,2, 2-trifluorcethyl)- 1H-
nyrazol-4-yhthiazole-4-carboxamide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3-amino-azepan-1-yI)-1-(2,2,2-
trifluoro-ethyl)-1H-pyrazol-4-yl]-amide;

S-Amino-2-(2,6-diflnoro-phenyl)-thiazole-4-carboxylic acid{5-(3-amino-azepan-[-yi}-1-(2,2.2-
triffuoro-ethyl)- 1H-pyrazol-4-yl]-amide;

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3,3-difluoro-5-hydroxy-azepan-1-y1}-
I-methyl-1H-pyrazol-4-yll-amide;
5-amino-N-(5-((45,5R)-4-amino-5-methoxyazepan-1-y1)-1-methyl- 1 H-pyrazol-4-yD)-2-(2,6- |
difluorophenyi)thiazole-4-carboxamide;
S-amino-N-(5-((3R,5R)-5-amino-3-fluorocazepan-1-yl}-1-cyclopropyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-((35,58)-5-amino-3-fluoroazepan-1-yl)-1-cyclopropyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenylithiazole-4-carboxamide;

5-amino-N-(5-((35,5R)-5-amino-3-fluoroazepan-i -yl}- 1 -cyciopropyl-1 H-pyrazol-4-y1)-2-(2.6-

difluorophenyl)thiazole-4-carboxamide;
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5-amino-N-(3-((3R,55)-5-amino-3-flucroazepan-1-yl)-1-cyclopropyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyiithiazole-4-carboxamide;
5-amino-N-(5-((4S,5R)-4-amino-5-hydroxyazepan-1-yl)- l-methyl- 1H-pyrazol-4-y1)-2-(2,6-
diftuorophenylthiazole-4-carboxamide;
5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid{5-(5-amino-3-methoxy-3-methyl-
azepan-1-yl}-1-methyl-1H-pyrazol-4-yil-amide; and

5-Amino-2-(2,6-difluoro-phenyl}-thiazole-4-carboxylic acid[5-(5-amino-3-hydroxy-3-methyl-azepan-
[-y1}-1-methyl-1H-pyrazol-4-yi}-amide.

2. A compound selected from

5-amino-N-[5-(5,8-diazaspiro[2.6]nonan-8-yi)- I-methyl-pyrazol-4-yl]-2-(2,6-
difluorophenylithiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-methoxy-azepan-1-y1)- 1-methyl-pyrazoi-4-y1}-2-(2,6-
diftuorophenylithiazole-4-carboxamide;
5—amino-N—[5—(4~amino-«5~meth0xy—azepan— t-yD)-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyl ythiazole-4-carboxamide,
5-amino-N-{5-(5-amino-3-methoxy-azepan- 1 -yi)-1-methyl-pyrazol-4-yl1]-2-(2,6-

difluorophenylthiazole-4-carboxamide,

'5-amino-N-[5-(5-amino-3-methoxy-azepan-1-yi)- I-methyl-pyrazol-4-yli-2-(2,6-

difluorophenylithiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(2-oxoazepan-1-yl)pyrazol4-yl]thiazoie-4-
carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(7-ox0-1,4-diazepan-1-yl)pyrazol-4-yiithiazole-4-
carboxamide;

3-amino-N-[5-(5-amino-3-methoxy-azepan-1-yi)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

5-amno-N-[3-(5-amino-3-methoxy-azepan-1-y)- 1-methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)- I-methyl-pyrazoi-4-y1}-2-(2-pyridyl)thiazole-4-
carboxamide;

5-amino-N-{5-(4-amino-5-methoxy-azepan- 1 -y1}-1-methyl-pyrazoi-4-yl11-2-(3-fluoro-2-
pyridyl)thiazole-4-carboxamide;

S-amino-N-{5-(4-amino-5-methoxy-azepan-1-yb)-1-methyi-pyrazol-4-y1]-2-(2-fluorophenylthiazole-
4d-carboxamide;
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5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yI)-1 -methyl—pyrazol~4-y§] -2-(2-fluoro-5-methyl-
phenyl)thiazole-4-carboxamide; |
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-methyl-pyrazol-4-yI]-2-(2,5-
diffuorophenyljthiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-hydroxy-azepan- 1 -yl)-1-methyl-pyrazol-4-yl]-2-(2,6~
difluorophenyljthiazole-4-carboxamide;
S-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-y1}-2-(2,6~
difluoropheny!jthiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-y1}-2-(2-fluoro-5-methyl-
phenyljthiazole~4-carboxamide;
5-amino-N-[5-(4-amino-3-fluoro-azepan-1-y1)-1-cyclopropyl-pyrazol-4-yi]-2-(2-fluoro-5-methyl-
phenyl)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-flucro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-yi}-2-(2,6-
diftuorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-v1]-2-(2,6-
diflucrophenyljthiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)- 1 -methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

S»amiilouzm(_Z,6—diﬂu0rophenyl}—N—[1 -methyl-5-[(45)-4-{(3-methyloxetan-3-ylmethylaminojazepan-
-y pyfazol—4—yl]thiazo}e—ﬁl-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-[5-[{48)-4-(2-hydroxyethylamino)azepan-1-yi}-1 -methyl-pyrazol-
4-ylithiazole-4-carboxamide;

5-amino-N-[5-{(45)-4-[bis(2-hydroxyethyl)aminolazepan-1-yl]- I-methyl-pyrazol-4-y]]-2-(2.6-
diﬂuorophenyl)thiazole—dr-carbommida;

3-amino-N-{5-(4-amino-5-hydroxy-azepan- 1-y1)-l-methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-cyclopropyl-pyrazol-4-y1]-2-(2,5-
difluorophenyl)thiazole-4-carboxamide;

3-amino-N-{5-(4-amino-5-fluorc-azepan- 1-yl)-1-cyclopropyl-pyrazol-4-yi}-2-(2,5-
difluorophenyl)thiazole-4-carboxarnide;
S-amino-2-(2,6-diflucrophenyl)-N-{1-methyl-5-(5-0x0-1,4-0xazepan-4-vl)pyrazol-4-ylithiazole-4-
carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(8-oxa-3-azabicyclo{3.2.1]octan-3-yl)pyrazol-4-

vljthiazole-4-carboxamide,



10

15

25

30

- 400 -

5-amino-2-(2,6-diftuorophenyl)-N-{1-methyl-5-[(4S)-4-(oxetan-3-ylmethylamino)azepan-1-
vilpyrazol-4-yijthiazole-4-carboxamide;

5 -amino-N—{S—{(diS)—ZL; {bis(oxetan-3-ylmethyl)amino]azepan-1-yl]-1-methyl-pyrazol-4-yi}-2-(2,6-
difluorophenylthiazole-4-carboxamide;

5-amino-N-{5-{(55)-5-amino-3,3-difluoro-azepan- 1-ylj-1-cvclopropyl-pyrazol-4-y11-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan-1-yi]- 1 -cyclopropyl-pyrazol-4-y1i-2-(2,6-
diflucrophenylthiazole-4-carboxamide;

5-amino-N-{5-[(5SR)-5-amino-3.3-difluoro-azepan- 1-y1}- 1-methyl-pyrazol-4-yil-2-(2,6-difluoro-3-
10do-phenyl)thiazole-4-carboxamide;

S-amino-N-{5-[(58)-5-amino-3,3-diflucro-azepan-1-y1]- 1-methyl-pyrazol-4-yl}-2-(2,6-difluoro-3-
iodo-phenyl)thiazole-4-carboxamide;

5-amino-N-(5-((45,55 )-4-amino-5-fluoroazepan- 1 -y1)-1-ethyl- 1 H-pyrazol-4-yl)-2-(2,6-
difluorophenyl)jthiazole-4-carboxamide;

5-amino-N-{3-(3-azabicyclo[3.2. 1 Joctan-3-yl}-1-methyl-pyrazol-4-y1]-2-(2,6-difluorophenylithiazole-
d-carboxamide;

5-amino-2-(2,6-difluorophenyl)-N-[5-(1,1-dioxo-1 4-thiazepan-4-y1)- 1 -methyi-pyrazol-4-yllthiazole-
4-carboxamide;

S-amino-N-[5-(1,9-diazaspiro[4.6]undecan-9-yl)- 1 -methyl-pyrazol-4-yl]-2-(2,6-
difluorophenylithiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepanp-1-yi)-1-methyl-pyrazol-4-y11-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-{5-(5-aminc-3-methoxy-3-methyl-azepan-1-y)-1-methyl-pyrazol-4-yi]-2-(2,6-
diftuorophenyl)thiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-{1-methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1nonan-3-ylipyrazol-4-
yijthiazole-4-carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-[5-[6-(hydroxymethyl)-1.4-diazepan-1-vi]-1-methyl-pyrazol-4-
yilthiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-[5-[6-(hydroxymethyl)-1,4-diazepan-1-v1]- 1 -methyl-pyrazol-4-
yl]thiazole-4-carboxamide;
S-amino-N-(5-((4R.5R)-4-amino-5-fluorocycloheptyl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

3-amino-N-(5-((4R,5R)-4-amino-5-fluorocycloheptyl)- i -methyl- 1 H-pyrazol-4-y1)-2-(2,6-

difluerophenyljthiazole-4-carboxamide;
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5-amino-N-[5-(2,6-diazaspiro[3.4]octan-6-y1}-1-methyl-pyrazol-4-y1}-2-(2,6-difluorophenylithiazole-
4-carboxamide;

5-amino-2-(2,6-difluoorophenyl)-N-[1-methyl-5-(1 -oxo-2,8-diazaspiro[4.5}decan-8-yl)pyrazol-4-
vljthiazole-4-carboxamide;
5-amino-N-[5-(2,7-diazaspiro[3.4]octan-2-y1)-1-methyl-pyrazol-4-y1}-2-(2,6-difluorophenyl)thiazole-
4-carboxamide;

5-amino-N[5-{4-(azetidin-3-yl)-1,4-diazepan-1-y1}-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(3,3-difluorocycloheptyl)-1-methyl-pyrazol-4-y1]-2-(2 6-difluorophenylthiazole-4-
carboxamide;
5-amino-N-(5-((45,55)-4-amino-5-methoxyazepan-1-y1)-1-ethyl-1H-pyrazol-4-yl)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

S-amino-N-(5-((48,5S)-4-amino-5-methoxyazepan-1-yl)- 1-cyclopropyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxarmide;

5-amino-N-[5-(3,3-difluorocycloheptyl)- 1 -methyl-pyrazol-4-y1]-2-(2,6-difluorophenylthiazole-4-
carboxamide;
{§)-5-amino-2-(2,6-diflucrophenyl)-N-(1-methyl-5-(2-ox0-1,8-diazaspiro{4.6undecan-8-yl)- 1H-
pyrazol-4-yl)thiazole-4-carboxamide;
(R)-5-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(2-oxo0-1,9-diazaspiro[4.6Jundecan-9-yl)pyrazol-
4-ylthiazole-4-carboxamide;

5-amino-N-[5-(4-amino-5-fluore-azepan- I -yl)-1-ethyl-pyrazol-4-yi]-2-(2,6-difluorophenyl)thiazole-
4-carboxamide;
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-ethyl-pyrazol-4-y1]-2-(2,6-diflucrophenylthiazole-
4-carboxamide;

5-amino-N-[5-(3,3-diftuoro-5-hydroxy-azepan-1-yl)- 1-methyl-pyrazol-4-y11-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(3,3-difluoro-5-hydroxy-azepan-1-yl)-1-methyl-pyrazoi-4-yi]-2-(2,6-
difluorophenylythiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-ethyl-pyrazol-4-y1}-2-(2-flucrophenylthiazole-4-
carboxamide;
5-amino-N-[5-(4-amino-5-fluoro-azepan-1-yl)-1-ethyl-pyrazol-4-y1]-2-(2-fluorophenylithiazole-4-
carboxamide;

5-amino-N-(5-({4S,5R }-4-amino-5-hydroxyazepan-1-y1)-1-(2,2-difluoroethyl)- 1H-pyrazol-4-yl1)-2-
(2,6-diflucrophenylthiazole-4-carboxamide;
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5-amino-N~(5-({45,5R }-4-amino-5-methoxyazepan- 1-vl)- 1 -ethyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-(5-({4R,58)-4-aminoc-5-fluorccycloheptyl)-t-methyl-1H-pyrazol-4-v1)-2-(2,6-
difluorophenylythiazole-4-carboxamide;
N-[5-(4-acetamido-4-methyl-azepan-1-yl}-1-methyi-pyrazol-4-yl}-5-amino-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-{5-((4R,5R}-4-amino-5-fluorocycloheptyl)- I -methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-(53-((4R,55)-4-amino-5-fluorocycloheptyl)- 1-methyl- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-(5-((4R,55)-4-amino-5-fluorocycloheptyl)-1-methyl-1H-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amuino-N-{5-(6-cyano-1.4-diazepan-1-yl}-1-methyl-pyrazol-4-yl3-2-(2,6-difluorophenyijthiazole-4-
carboxamide;
S-amino-N-(5-cycloheptyl-1-methyl-pyrazol-4-y1}-2-(2,6-difluorophenylthiazole-4-carbox amide:
N-{5-(4-acetamido-4-methyl-azepan-1-yl}-1-methyl-pyrazol-4-yl]-5-amino-2-(3-fluoro-2-
pyridylthiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-ethoxy-azepan-1-y)-1-methyi-pyrazol-4-y1j-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

Seamino-N-{5-((45,5R }-4-amino-5-methoxvazepan- 1 -yD)-1-cyclopropyl- 1 H-pyrazol-4-y1)-2-(2.6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-({45,5R }-4-amino-5-flucroazepan-1-yl)- I -methyl-1H-pyrazol-4-y1)-2-(pyridin-2-
ylithiazole-4-carboxamide;
5-amino-N-(5-((45,5R)-4-amino-5-fluorocazepan-1-yl)-1-methyi-1H-pyrazol-4-y1)-2-(3-fluoropyridin-
2-yDthiazole-4-carboxamide;
5-aming-N-[5-(4-amino-5-methoxy-azepan-1-yl}-1-ethyl-pyrazol-4-y1]-2-(2,6-
difivorophenylythiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yi)-1-ethyi-pyrazol-4-y1]-2-(2,6-
difluorophenyljthiazole-4-carboxaride;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-y11-2-(2-fluorophenylthiazole-4-
carboxamide:

5-amino-N-[5-(4-amino-3-methoxy-azepan- 1 -yi)-1-ethyl-pyrazol-4-yl}-2-(2-fluorophenyl)thiazole-4-

- carboxamide;

5-amino-N-[5-{(45 )-4-aminoazepan-1-yl}-1-methyl-pyrazoi-4-vl]-2-(6-hydroxy-2-pyridyl}thiazole-4-



i0

15

25

30

- 403 -

carboxamide;
5-amino-N-[5-[4-(2-aminoacetyl}-1,4-diazepan-1-yl}-1-methyi-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-[5-[4-(2-aminoethyl)-1,4-diazepan-1-yl}-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
N-{5-(3,4,4a,5,6,8,9,9a-octahydro-2H-[1,4]Joxazino{2,3-d}azepin-7-yl)- 1 -methyl-pyrazol-4-yl}-5-
amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide;
N-[5-(3,4,42,5,6,8,9,9a-octahydro-2H-[ 1,4 )oxazino{2,3-d]azepin-7-yl)- 1 -methyl-pyrazol-4-y1}-5-
amino-2-(2,6-diflucrophenyi)thiazole-4-carboxamide;
S-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-(2,2-difluoroethyl)pyrazol-4-y11-2-(2,6-
difluorophenyi)thiazole-4-carboxamide;
5-amino-N-{5-(4-amino-5-hydroxy-azepan-1-yi}-1-(2,2-difluoroethyl)pyrazol-4-y1]}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-{5-{4-amino-3-fluorc-azepan-1-yl)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-cyclopropyl-pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl}-1-cyclopropyl-pyrazol-4-yl1-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amine-N-[5-(4d-aminc-5-methoxy-azepan-1-yh)-1-cyclopropyl-pyrazol-4-v1]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-{5-(4-amino-5-methoxy-azepan-1-yb)- I-cyclopropyl-pyrazol-4-y1}-2-(2,6-

difluorophenyl)thiazole-4-carboxamide;

3-amino-2-(2,6-difluorophenyl)-N-[5-{4-hydroxy-4-(trifluoromethyl)azepan- 1 -y1]-1-methyl-pyrazol-

4-yl]thiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yl)-1-ethyl-pyrazol-4-y11-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-[5-(4-amino-5-methoxy-azepan-1-yh)- l-ethyl-pyrazoi-4-y1]-2-(2,6-
difluorophenylythiazole-4-carboxamide;
5-amino-N-[5-[3,3-difluoro-5-{methylamino)jazepan-1-yl]- 1 -methyi-pyrazol-4-y1}-2-(2.6-
difluorophenyh)thiazole-4-carboxamide;
S-amino-N-[5-[3,3-difluoro-5-(methylaminojazepan- 1-yi]- 1 -methyl-pyrazol-4-yl]-2-(2,6-
difluorophenylthiazole-4-carboxamide;

5-amino-N-(5-((48,55)-5-amino-4-methoxycyclohept-1-enyl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
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difluorophenyljthiazole-4-carboxamide;
5-amino-N-{5-(4-amino-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1j-2-(2,6-
diflucrophenyl)thiazole-4-carboxamide;

S-amino-N-{53-{4-amino-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-yl]-2-(2-fluorophenylthiazole-4-
carboxamide:
S-amino-N-(5-({45,55)-4-amino-5-methoxycycloheptyl)-1-methyl-1H-pyrazol-4-yl)-2-(2-
fluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-({48,55)-4-amino-5-methoxycycloheptyl)-1-methyl-1H-pyrazol-4-y1)-2-(2-
fluorophenyljthiazole-4-carboxamide;
S-amino-N-{5-((45,55)-4-amino-5-methoxycycioheptyl)-1-methyi- 1 H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;

S5-amino-N-(3-((48,55)-4-amino-5-methoxycycloheptyl)- 1 -methyl- 1 H-pyrazol-4-y1)-2-(2-
fluorophenyl)thiazole-4-carboxamide;
5-amino-N-{5-[(45)-4-aminoazepan-1-yl}-1-methyl-pyrazol-4-yl}-2-(2-fluoro-4-pyridyl)thiazole-4-

carboxamide;

S-amino-N-[5-[(45)-4-amincazepan-1-yl}-1-methyl-pyrazol-4-y1]-2-(2-methoxy-3-pyridylthiazole-4-
carboxamide;
5-amino-N-{5-[(4S5}-4-amincazepan-1-yi]-1-methyl-pyrazol-4-y1]-2-(1-methylpyrazol-4-yl)thiazole-
4.carboxamide;

S-amino-N-[5-[(45)-4-aminoazepan-1-yl]- I-methyl-pyrazol-4-y11-2-(5-fluoro-3-pyridylthiazole-4-

carboxamide;
S-amino-N-{5-{(45)-4-amincazepan-1-yl}-1-methyl-pyrazol-4-yi}-2-(3,5-dimethylisoxazol-4-
yl)thiazole-4-carboxamide;

S-amino-N-(5-((45,55)-4-amino-5-fluoroazepan-1-y1)-1-methyl-1 H-pyrazol-4-y)-2-(3-fluoropyridin-
4-yhthiazole-4-carboxamide;
S-amino-2-(2-flaorophenyl)-N-{5-(2-methoxy-8-azabicyclo[3.2.1]Joctan-5-y1}-1 -methyl-pyrazol-4-
yilthiazole-4-carboxamide;

5-amino-N-(5-((45,55)-4-amino-5-hydroxy-4-methylazepan-1-y1)- L -methyl- 1H-pyrazol-4-y1)-2-(2,6-
difiuorophenyl)thiazole-4-carboxamide;

5-amino-N-{5-[(45)-4-aminoazepan-1-y1}- 1-methyl-pyrazol-4-y1]-2-(2-fluoro-5-methyi-3-
pyridylthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3,3-difluoro-azepan-1-yl)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4-
pyridyDthiazole-4-carboxamide;

5-amino-N-[5-[(45)-4-amincazepan- 1-yl]- l-methyl-pyrazol-4-y1]-2-(2-methox y-4-methyl-3-
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pyridyl)thiazole-4-carboxamide;

5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- [-yl}-1-methyl-pyrazol-4-yl]-2-(4-methyl-3-
pyridyl)thiazole-4-carboxamide;

5-amino-N-[5-[(4R ,5R)-4-amino-3-fluoro-azepan- I-yl}-1-methyl-pyrazol-4-yi]-2-(1,5-
dimethylpyrazol-4-ylythiazole-4-carboxamide;
5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan-1-yl}-1-methyl-pyrazol-4-ylJ-2-(2-methyl-3-
pyndylthiazole-4-carboxamide;
S-ammo-N-[5-[{(4R,5R)-4-amino-5-fluoro-azepan-1-yii-1-methyl-pyrazol-4-y1]-2-(2-methyl-4-
pyridyhthiazole-4-carboxamide;

S-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- 1-yl]- 1 -methyi-pyrazol-4-yl]-2-(6-cyano-2-
pyridyl)thiazole-4-carboxamide;

5-amino-N-[5-(4-amino-4-methyl-azepan- 1-yl)-1-methyl-pyrazol-4-yi}l-2-(2-fluorophenyl)thiazole-4-
carboxamide;’

5-amino-N-[5-(4-amino-4-methyl-azepan- 1-yl)-1-methyl-pyrazol-4-y11-2-(2-fluorophenylthiazole-4-
carboxamide;

5-amino-N-[5-(4-amino-4-methyl-azepan-1-yl}-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenylythiazole-4~carboxamide;
3-amino-N-[5-(4-amino-4-methyl-azepan-1-yi)-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

S-amino-N-{5-[ (4R, 5R )-4-amino-5-fluoro-azepan-1-yl}- 1-methyl-pyrazol-4-y1}-2-(1,3-
dimethylpyrazol-4-yljthiazole-4-carboxamide;

5-amino-N-[5-(5-amino-3,3-difluoro-azepan-1-yl)- 1 -methyl-pyrazol-4-yl}-2-(3,5-difluoro-4-
pyridyDithiazole-4-carboxamide;

5-amino-N-(5-((4S,58 )-4-amino-5-fluoroazepan- 1 -y1)-1-methyl- | H-pyrazol-4-y1)-2-(3,5-
difluoropyridin-4-yl)thiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yH-1-methyi-pyrazol-4-y1]-2-(3,5-difluoro-4-
pyridylthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-yl)-1-methyl-pyrazol-4-vi]-2-(3-fluoro-4-
pyridylythiazole-4-carboxamide;

5-amino-N-{5-[(4R,5R}-4-amino-5-fluoro-azepan- I -y1}- 1 -methyl-pyrazol-4-y1]-2-(5-cyano-2-finoro-
phenylithiazole-4-carboxamide;
5-amino-N-[5-[(4R,5R)-4-amino-5-fiworo-azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2,6-dimethyl-4-
pyridyhithiazole-4-carboxamide;

5-amino-N-[5-{{4R ,5R)-4-amino-5-fluoro-azepan-1-yl]-1-methyl-pyrazol-4-yl}-2-(5-cyano-3-
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pyridylthiazole-4-carboxamide;
5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan-1-yl|-1-methyl-pyrazol-4-yi]-2-(2,5-dimethyl-3-
pyridyl)thiazole-4-carboxamide;
5-amino-N-[5-[(55)-5-amino-3,3-difluoro-azepan-1-yl]-1-methyl-pyrazol-4-y1}-2-(3-fluoro-4-
pyridyl)thiazole-4-carboxamide;

5-amino-N-{5-[(5R)-5-amino-3,3-difluoro-azepan- 1 -yi}-1-methyl-pyrazoi-4-yl}-2-(3-fluoro-4-
pyridyl)thiazole-4-carboxamide;

5-amino-N-{5-(6-amino-1-oxa-9-azaspiro[3.6]decan-9-yl)-1 -methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-{(5R}-5-amino-3-methylene-azepan-1-yl}-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenylthiazole-4-carboxamide;

S-amino-N-{5-[(45,55)-4-amino-5-fluoro-azepan- 1-yl]- 1 -(irideuteriomethylypyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- [-yl}-1-(tfrideuteriomethylypyrazol-4-y1]-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(6-amino-1-oxa-9-azaspiro[3.6]decan-9-yl}-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenylithnazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-methyl-azepan-1-yl)-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyljthiazole-4-carboxamide; _
S-amino-N-[5-[(55)-5~amino-3,3-difluoro-azepan- 1 -yil-1-methyl-pyrazol-4-v1]-2-(3,5-difluoro-4-
pyridylythiazole-4-carboxamide;
S-amino-N-[5-{(5R}-5-amino-3,3-diflucro-azepan-1-yl}-1-methyl-pyrazol-4-y1}-2-(3.5-difluoro-4-
pyridyDthiazole-4-carboxamide;

S-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)- I-methyi-pyrazol-4-yl}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-2-(2,6-difluorophenyl)-N-(5-((4R,55)-4,5-dihydroxyazepan- 1 -yI)- 1-methyl- | H-pyrazoi-4-
yljthiazole-4-carboxarmide;

5-amino-N-[5-{4-(aminomethyl)-4-methoxy- 1 -piperidyl]-1-methyl-pyrazol-4-yi]-2-(2,6-
difiucrophenyljthiazole-4-carboxamide;

S5-amino-N-[5-(5-amino-3,3-difluoro-azepan-1-yl)- I -methyi-pyrazol-4-yl}-2-(2,6-difluoro-4-
methoxy-phenyl)thiazole-4-carboxamide;

5-amino-N-[5-(5-amino-3,3-difluoro-azepan- 1-yh)-1-methvl-pyrazoi-4-yl}-2-(1,5-dimethylpyrazol-4-
yhthiazole-4-carboxamide;

5-amine-N-[5-{(5R)-5-amino-3,3-difluoro-azepan-1-yi]-1-methyl-pyrazoi-4-y1]-2-(6-cyano-2-
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pyridyljthiazole-4-carboxamide;

5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan- 1-yi]-1-methyl-pyrazol-4-y1}-2-(1,3-
dimethylpyrazol-4-yljthiazole-4-carboxamide;
5-amino-N-[5-[(5R)-5-amino-33-difluoro-azepan-1-yi]-1-methyl-pyrazol-4-y1]-2-(1,5-
dimethylpyrazol-4-vljthiazole-4-carboxamide;
5-amino-N-[5-{(5R)-5-amino-3,3-difluoro-azepan-1-yi]- 1 -methyl-pyrazol-4-yl}-2-(2-methyl-4-
pyridyDthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-pyrazol-4-yl]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
3-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-pyrazol-4-yi}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N »[5-(5—amino—B—hydxoxy-3—met_hy1-cycloheptyl)—1—methy1.~pyrazo}m4my1}—2—(2,6-
difluorophenyljthiazole-4-carboxamide;
S-amino-N-[5-(5-amino-3-hydroxy-3-methyi-cycloheptyl)-1-methyl-pyrazol-4-y1}-2-(2,6-
difiuorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-(5-amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-{5-(5-amino-3-hydsoxy-3-methyl-cycloheptyl)-1-methyl-pyrazoi-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-[3-{(48,558)-4-amino-5-fluorc-azepan-1-y1}-1-methyl-pyrazol-4-y1]-2-(3,5-difluoro-4-
pyridyl)thiazole-4-carboxamide;

3-amino-N-{5-{(4R,5R}-4-amino-5-fluoro-azepan-1-y1]- I -methyl-pyrazol-4-y11-2-(3,5-difluoro-4-
pyridylithiazole-4-carboxamide;

5-amino-N-{3-(5-amine-3-methoxy-3-methyl-azepan- 1 -y1)- 1 -methyl-pyrazol-4-y11-2-(3,5-difluoro-4-
pyridyljthiazole-4-carboxamide;

5-amino-N-[3-(5-amino-3-methoxy-3-methyl-azepan-1-y)- L -methyl-pyrazol-4-y1}-2-(3,5-difluoro-4-
pyridylithiazole-4-carboxamide;
5-amino-N-[5-(53-amino-3-methoxy-3-methyl-azepan-1-yl)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4-
pynidyljthiazole-4-carboxamide;

5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan- 1 -y1)- 1 -methyl-pyrazol-4-yl]-2-(3-fluoro-4-
pyridyljthiazole-4-carboxamide:;
S-amine-2-(2-fluorophenyl)-N-{1-methyl-5-(1-oxa-6,9-diazaspiro[ 3.6 ]decan-6-y)pyrazol-4-
y}]thiazole-4-carboxamide;

S-amino-2-(2,6-difluorophenyl)-N-[ 1-methyl-5-(1-0xa-6,9-diazaspiro]3.6]decan-6-ylypyrazol-4-
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yl]thiazole-4-carboxamide;

5-amino-N-[5-{4-(aminomethyl)-4-hydroxy-I-piperidyl]- 1 -methyl-pyrazol-4-yi]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
(R)-5-amino-2-(2-fluorophenyl)-N-(1-methyl-5-(1-oxa-6,9-diazaspiro[ 3.6 Jdecan-6-y1)- 1 H-pyrazol-4-
yl)thiazole-4-carboxamide;
{S)-5-amino-2-(2-flucrophenyl)-N-(I-methyl-5-(1-oxa-6,9-diazaspiro[3.6]decan-6-yl1)- 1 H-pyrazol-4-
ylythiazole-4-carboxamide;
(R)-5-amimo-2-(2,6-difluorophenyl)-N-(1-methyl-5-(1-oxa-6,9-diazaspiro[3.6]decan-6-y1)-1H-
pyrazol-4-yljthiazole-4-carboxamide;
{§)-5-amino-2-(2,6-difluorophenyl)-N-(1-methyl-5-(1-oxa-6,9-diazaspiro[ 3.6 }decan-6-y1)- 1 H-
pyrazol-4-ylithiazole-4-carboxamide;
S-amino-2-(2,6-difluorophenyl)-N-[1-methyl-5-(1-oxa-4,9-diazaspiro[5.5jundecan-9-yl)pyrazol-4-
yljthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-4-methoxy-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;
N-[5-[(3aR,8a5)-2-0x0-3a,4,5,7,8,8a-hexahydro-3H-oxazolo[4,5-d]azepin-6-y1]- 1 -methyl-pyrazol-4-
y1]-5-amino-2-(2,6-difluorophenylythiazole-4-carboxamide;
[(45.5R)-5-amino-1-[4-{[5-amino-2-(2,6-difluorophenylithiazole-4-carbonyllamino]-2-methyl-
pyrazol-3-yllazepan-4-yl]acetate;
N-[5-[(3a5,8aR}-2-0x0-32,4,5,7,8,8a-hexahydro-3H-oxazolof4,5-d]azepin-6-y1]- T -methyl-pyrazol-4-
v1]-5-amino-2-(2,6-difluorophenylthiazole-4-carboxamide;
[(4R,55)-5-amino-1-[4-[[3-amino-2-(2,6-diflucrophenyljthiazole-4-carbonyl]amino]-2-methyl-
pyrazol-3-yljazepan-4-yljacetate;
5-amino-2-(2,6-difluorophenyl)-N-(5-((4R,5R)-4,5-dihydroxyazepan-1-y1)- 1-methyl-1 H-pyrazol-4-
yhithiazole-4-carboxamide;

5-amino-N-[5-[4-amino-5-(tridenteriomethoxy)azepan-1-y1]- 1-methyl-pyrazol-4-yi]-2-(2-
fluorophenylthiazole-4-carboxamide;

S-amino-N-[5-[4-amino-5-{trideuteriomethoxy) ézepan— 1-yl]-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

5-amino-N-[5-[(35)-5-amino-3,3-difluoro-azepan-1-yl}- 1 -(trideuteriomethyl)pyrazol-4-y1]-2-(2,6-
difluorophenylithiazole-4-carboxamide;
S~amino-N-{5-{(5R)}-5-amino-3,3-difluoro-azepan-1-yl}-1-(trideuteriomethylpyrazol-4-yl]-2-(2,6-
difluorophenyljthiazole-4-carboxamide;

5-amino-N-[5-(5-amino-3,3-difluoro-5-methyl-azepan- 1-yi)-1-methyl-pyrazol-4-yl]-2-(2,6-
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diftuorophenyljthiazole-4-carboxamide;

5-amino-N-(5-((3S,4R)-4-(aminomethyl)-3-ethyl-4-methox ypiperidin-1-yI)-1-methyl-1H-pyrazol-4-
yh)-2-(2,6-difluorophenyl)thiazole-4-carboxamide;

5-amino-N-{5-(5-amino- 1-oxa-8-azaspiro{3.6]decan-8-yl)-1-methyl-pyrazol-4-yl]-2-(2,6-
difluorophenyl)thiazole-4-carboxamide:; /
5-amino-N-{5-(5-amino-1-0xa-8-azaspiro!3.6jdecan-8-y1)-1-methyl-pyrazol-4-y1i-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-{5-((1R,5R,68)-6-amino-8-oxa-3-azabicyclo[3.2.1}octan-3-y1)- I -methyl- 1 H-pyrazol-4-
vh-2-(2,6-difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-[5-amino-4-hydroxy-4-(2-hydroxyethyl)azepan-1-yi]-1-methyl-pyrazol-4-yl}-2-(2,6-
difluorophenyl)thiazole-4-carboxanude;

5-amino-N-{5-(5-amino-1-oxa-8-azaspiro[3 .6]decan~8wy1)~ 1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-15-(5-amino-4-methoxy-4-methyl-azepan-1-yl)-1-methyl-pyrazol-4-y1}-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-[5-(5-amino-4-methoxy-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y11-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-[5-(4-amino-5-methoxy-cycloheptyl}- 1 -methyl-pyrazol-4-yl1-2-(2-fluorophenyiithiazole-
A-carboxamide;

5-aming-N-{5-(4-amino-5-methoxy-cycloheptyl}- 1-methyl-pyrazol-4-y1]-2-(2-flucrophenyl)thiazole-
4-carboxamide;
S-amino-N-[5-(4-amino-5-methoxy-cycloheptyl)-1-methyl-pyrazol-4-yl]-2-(2~fluorophenyl)thiazole-
4-carboxamide;
S-amino-N-[5-(4-amino-5-methoxy-cycloheptyl)-1-methyl-pyrazol-4-yii-2-(2-fluorophenyljthiazole-
A_carboxamide;

5-amino-N-{5-(2,6-diazaspiro[3.5]nonan-6-yl)-1-methyl-pyrazol-4-y11-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-2-(2,6-diflucrophenyl)-N-(1-methyi-5-((3aR,8a5)-3 a-methyl-2-oxotetrahydro-2H-
oxazolo|5,4-d]azepin-6{7H,8H,8aH)-vl)- 1H-pyrazol-4-ylthiazole-4-carboxamide;
S-amino-N-[5-(5-amino-1-oxa-§-azaspiro[3.6]decan-8-yl)- 1 -methyl-pyrazol-4-y]-2-(2,6-
diffuvorophenyhthiazole-4-carboxamide;
5-amino-N-{5-[4-amino-5-{difluoromethyl)azepan-1-yli-1-methyl-pyrazol-4-yI}-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-[5-[4-amino-5-(diflooromethyl)azepan-1-yi]-1-methyl-pyrazoi-4-yl}-2-(2,6-
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difluorophenyl)thiazole-4-carboxamide;
5-amino-N-[5-[4-amino-5-(hydroxymethyl)azepan-1-yl]-1-methyl-pyrazol-4-y11-2-(2,6-
difluorophenylithiazole-4-carboxamide;
J-amino-N-[5-(4-amino-5-ethoxy-azepan-1-yl)-1-methyl-pyrazol-4-y]-2-(2,6-
difluorophenylithiazole-4-carboxamide; '
5-amino-N-[5-(4-amino-5-ethoxy-azepan- 1 -yl}- [-methyl-pyrazol-4-y1]-2-(2,6-
diffuorophenyl)thiazole-4-carboxamide;

5-amino-N-(5-((8R,95)-8-amino-9-methox y-5-azaspiro| 2.6jnonan-5-y1)-1 -methyl-1H-pyrazol-4-yl)-
2-(2,6-difluorophenyl)thiazole-4-carhoxamide;
S-amino-N-(5-((8R.9 S)—9—amino—%—methoxy»«Swazaspi,ro{2.6]noﬁan—5—yi)—} -methyl-1H-pyrazol-4-yi)-
2-(2.6-difluorophenyl)thiazoie-4-carboxamide;

(R)-5-amino-N-(5-(5 -amino-3 J3-difluoro-5-methylazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenylthiazole-4-carboxamide;
S-amino-N-{5-(4-amino-5-fluoro-4-methylazepan-1-yl)-1-methyl- 1 H-pyrazol-4-y)-2-(2,6-
difluorophenyijthiazole-4-carboxamide;
5-amino-N-(5-(8-amino-9-methoxy-5-azaspiro[2.6nonan-5-yi)-1-methyl- TH-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N~(5-(8-amino-9-methoxy-5-azaspiro[2.6]nonan-5-y1)-1-methyl- 1 H-pyrazoi-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide:

S-amino-N-(5-(4-(aminomethyl}-4-fluoroazepan-1-y1)- I -methyl-1H-pyrazoi-4-y1)-2-(2 6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-(3-(4-(aminomethyl)-4-fluoroazepan-1-yl)- 1 -methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amino-N-(5-(4-(aminomethyl)-4-methoxyazepan-1-y1)-t-methyl- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
S-amno-N-{5-(4-(aminomethyl}-4-methoxyazepan-1-yl)-1-methvi-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenvijthiazole-4-carboxamide;
(S)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan-1-yh-1-methvl- 1 H-pyrazol-4-y1)-2-(2,6-
diflucrophenylijthiazole-4-carboxamide;
5-amino-N-(5-(4-amino-5-(diffucromethoxy)azepan-1-yl)- 1 -methvl- | H-pyrazol-4-y1)-2-(2-
fluorophenylithiazole-4-carboxamide;

5-amino-N-{5-(4-amino-5-methoxy-4-methylazepan-1-yl)- 1 -methyl-1H-pyrazol-4-y1)-2-(2 6-
difluorophenylithiazole-4-carboxamide; and

5-amino-N-(5-(4-amino-5-(difluoromethoxy)azepan-1-yl)- 1-methyi-1 H-pyrazol-4-y1)-2-(2-
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fluorophenyljthiazole-4-carboxamide.

3. A pharmaceutical composition comprised of a compound of claim 1 or 2, and a pharmaceutically

acceptable carrier, glidant, diluent, or excipient.

4. The pharmaceutical composition according to claim 3, further comprising a chemotherapeutic

agent.

5. The pharmaceutical composition of claim 3 for use in treating a disease or disorder selected from
cancer, immune disorders, cardiovascular disease, viral infection, inflammation,

metabolism/endocrine function disorders and neurological disorders, and mediated by Pim kinase.

6. A kit for treating 2 condition mediated by Pim kinase, comprising:
a) a pharmaceutical composition of claim 3; and

b) instructions for use.

7. A compound selected from

S-amino-N-(5-((4R,5R}-4-amino-5-fluoroazepan-1-yl)- 1 -methyl-t H-pyrazol-4-vI1)-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;
5-amino-N-(5-{(45,58)}-4-amino-5-fluorcazepan-1-y)-1-methyl- 1H-pyrazol-4-y13-2-(2,6-
difluorophenyl)thiazole-4-carboxamide;

S-amino-N-(5-((48,55)-4-amino-5-methoxyazepan- I -yl)-1-ethyl-1 H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4-carboxamide; and

S-amuno-N-(5-((45,55 )-4-ammo-5-methoxyazepan-1-yl)-1-cyclopropyl-1 H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide.

8. A compound seiected from

5-amino-N-(5-((38,55)-5-amino-3-fluoroazepan-1-yl)- 1-methyl- | H-pyrazol-4-y1)-2-(2,6-
diflaorophenyl)thiazole-4-carboxamide;
5-amino-N~(5-((3R,58)-5-amino-3-fluoroazepan-1-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyljthiazole-4-carboxamide;
5-amino-N-(5-((35,45)-4-amino-3-fluoroazepan-1-yl)- 1 -methyi- 1 H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; and
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(R)-5-amino-N-(5-(4-aminoazepan- 1-yl)-1-(2,2-diflucroethyl)- 1 H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thtazole-4-carboxamide.



