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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 

	

5 	pharmaceutical compositions 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 

	

10 	Pim kinases are family of three highly-related serine and threonine protein kinases 

encoded by the genes Pim-1, Pim-2, and Pim-3. The gene names are derived from the phrase 

Proviral Insertion, Moloney, frequent integration sites for murine moloney virus wherein the 

insertions lead to overexprcssion of Pim kinases and either de novo T-cell lymphomas, 

or dramatic acceleration of tumorigenesis in a transgenic Myc-driven lymphoma model (Cuypers 

	

15 	et al. (1984) Cell, vol. 37 (1) pp. 141-50; Selten 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 at. (1991) Cell, vol. 65 (5) pp. 737-52). These 

experiments reveal synergy with the oncogene c-Myc, and suggest that inhibition of the Pim 

kinases may have therapeutic benefit. 

	

20 	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 Celt Blot vol. 24 (13) pp. 6104-154). The three 

genes give rise to six protein isoforms including a protein kinase domain, and apparently without 

recognizable regulatory domains. All six isoforms are constitutively active protein kinases that 

	

25 	do not require post-translational modification for activity, thus Pim kinases are regulated 

primarily at the transcriptional level (Qian et al. (2005) J Biol 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. Pim-1, for 

example, is required for the gp130-mediated Stat3 proliferation signal. (Aksoy et at. (2007) Stem 

	

30 	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 proliferation 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 P I3k axis including Bad and eIF4E-BP1 are 

cell growth and apoptosis regulators and are also phosphorylation targets of the Pim kinases (Fox 

	

5 	et al. (2003) Genes Dev vol. 17 (15) 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 

Bcl-2 activity and therefore promotes cell survival. Likewise, phosphorylation of elF4E-BP1 by 

mTOR or Pim kinases causes depression of eIF4E, promoting mRNA translation and cellular 

	

10 	growth. In addition, Pim-1 has been recognized to promote cell cycle progression through 

phosphorylation of CDC25A, p21, and Cdc25C (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- 

	

15 	driven tumors (Verbeek et at. (1991) Mot Cell Biol vol. 11 (2) pp. 1176-9; Allen et al. Oncogenc 

(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 F1t3-ITD, BCR-abl, and Tel-Jak2. Expression of these oncogenes in 

BaF3 cells results in upregulation of Pim-1 and Pim-2 expression, resulting in IL-3 independent 

	

20 	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 hematopoietie cancers, including 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 

	

25 	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 Nati Acad Sci USA 

99 (5):2884-9). Pim-1 has been reported to be the most highly overexpressed mRNA in the 

	

30 	subset of human prostate tumor samples which have a c-Mye-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 

(Li et al. (2006) Cancer Research 66 (13):6741-7; Fujii et al. (2005) Int J Cancer 114 (2):209-18. 

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

	

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



- 3 

number of different immunologic pathologies including tumorigensis (Nawijn et al (2011) 

Nature Rev. 11:23-34), inflammation, autoimmune conditions, allergy, and immune suppression 

for organ transplantation (Aho et at. (2005) Immunology 116 (1):82-84 

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. 

Founula 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; 

X is selected from the structures: 
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/1-,,,„N,,  R5 
	

R5  

R6r—S  

and stereoisomers, geometric isomers, tautomers, and pharmaceutically acceptable salts 

thereof. The various substituents, including RI, R2
, 
 R3, R4, R5

, 
	'7 R , and X are as defined 

herein. 

In a. first aspect, there is provided a compound selected from 

5- amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(4-((meth ylamino )methyl)pipe din- 1-y1)- 1H-pyrazoL-

4-yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluorophenyI)-N-(1-methyl-5-(3-methylpiperaz n y )- H-pyrazol-4-

yl)thiazole-4-carboxamide; 

(S)-5-amino-N-(5-(3-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-3/1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(3-ami noazepan- 1 -y1)- 1 -(2,2-difluoroethyl)- 1H-pyrazol 4 yl) 2 (2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1 -(2,2-difluoroethyl)-5-(4-(methyl a 	o)azepan-l-y1)-1H-pyrazol-4-y1)-2-(2.6-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1-(2,2-difluoroethy1)-5-(4-(methyla no)azepan- 1-y1)-1 H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1 -y1)- 1H-pyrazol-4-y1)-2-(2-fluoro-

5-methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(2-methy p perazin-l-y1)-1H-pyrazol-4-

yl)thiazole-4-carboxamide; 



-4a- 

(S )-5 -amin 0-242,6 -difluoropheny1)-N -(5 -(2 -ethylpiperazin- 1 -y1)- 1 -methyl- 1H-pyrazol -4-yl)thi azol e- 

4-carboxamide; 

(R)-5 - amino-2-(2,6-difluoropheny1)-N-(5 -(2-ethy1piperazin- 1 -y1)- 1 -methyl- 1H-pyrazol-4-yl)thiazole- 

3 0 	4-carboxamide; 

(R)-5 -amino-N-(5-(4- aminoazepan- 1 -y1)- 1-methyl- 1H-pyrazol-4-y1)-2-(3-cyclopropy1-2.6- 

difluorophenyl)thiazole-4-carboxamide ; 

(R)-5 - amino-N -(5 - (4- aminoazepan- 1 -y1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2,6-difluoro-3 - 

methylphenybthiazole-4-carboxamide ; 



-4b- 

(S )-5-Amin o-2-(2,6-difluorophen y1)-N-(1 -meth y1-5-(3-methylpiperazin-l-y1)-1H-pyrazol-4-

yl)thiazole-4-carboxami de; 

5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxy27epan-1-y1)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenypthiazole-4-carboxamide; 

5 	(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methyla no)azepan- 1 -y1)-1H-pyrazol-4-y1)-2-(2-fluoro- 

5-methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-3 -fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carbox amide; 

5-amino-N-(5-(5-amino-3 ,3-difl uoroazep an- 1-y1)-1-methy1-1H-pyrazol 4 yl) 2 (2,6- 

10 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3S ,5S )-5-amino-3-fluoroazepan- 1 -y1)-1-meth y1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophen yethiazole-4-carboxamide; 

(S )-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl- 5-(2-methylpiperazin-l-y1)- 1H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

15 	5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(2.8-diazaspiro[4.5]decan-8-y1)-1H-pyrazol 4 

yl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-3-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3R,5R)-5-amino-3-fluoro azepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

20 	difluorophenyl)thiazole-4-ca_rboxamide; 

5-amino-N-(54(3S ,5R)-3-amino-5-fluoropiperidin-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2 -(2,6- 

difluorophenyOthiazole-4-carboxamide; 

N-(5-(1,4-diazepan-1-y1)-1-(oxetan- 3-ylmeth y1)- 1H-pyrazol-4-y1)-5-amino-2-(2,6- 

difluorophenyOthiazole-4-carboxamide; 

25 	N-(5-(1,4-diazepan-l-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-5-amino-2-(2-fluoro-5- 

methylphen yl)thiazole-4-carbox amide; 

N-(5 -( 1,4-diazepan-l-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-5-amino-2-(2,5- 

difluorophen yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2-fluoropheny1)-N-(5-(4-h ydrox y-4-methylazepan-l-y1)-1 -methyl- H-p yrazol-4- 

30 	yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2-fluoropheny1)-N-(5-(4-hydroxy-4-methylazepan-1-y1)-1-methy1-1H-pyrazol-4-

y1)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(6-methyl-1,4-diazepan-l-y1)-1H-pyrazol-4-

y1)thiazole-4-carboxamide; 



-4c- 

(S )-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl- 5-(6-meth y1-1,4-diazepan- 1 - y1)-1H-pyrazol-4-

yl)thiazo1e-4-carboxamide; 

(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	(R)- 5 -amino-N-(1 -(2,2-difluoroetby1)-5-(4-hydroxyazepan-1-y1)-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

(S)-5 -amino-N-(1-(2,2-dif1uoroethy1)-5-(4-hydroxyazepan-1-y1)-1H-pyrazol-4-yl)-2-(2-fluoro-5- 

methylphenyl)thiazole-4-carboxarnide; 

(R)-5-amino-N-( I -(2,2-difluoroeth y1)-5-(4 -hydroxyazep an-1 -y1)-1H-pyrazol-4-y1)-2-(2-fluoro-5 - 

	

10 	meth ylphenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-amino-5-fluoroazepan- 1 -y1)-1 -meth y1-1H-p yrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5 -arnino-N-(5-((4S,5S)-4-amin o-5-fluoroazepan- 1 -y1)-1 -meth y1-1H-pyrazol-4-y1)-2-(2,6- 

difluoropbenyl)thiazole-4-carboxa mide; 

	

15 	(S)-5 -araino-2-(2,6-difluorophen y1)-N-(5-(2,4-dirnethylpiperazin-1 -y1)- 	ethyl- 1H-pyrazol-4- 

yl)thiazole-4-carboxamicie; 

(R)-5-amino-7-(2,6-difluoropheny1)-N-(5-(2,4-dirnethylpiperazin-1-y1)-1-methyl-1H-pyrazol-4-

yethiazole-4-carboxamide; 

5-amino-N-(1 -cyclopropy1-5-(6,6-difluoro-1,4-diazepan-l-y1)-1H-p yrazol-4-y1)-2-(2,5- 

	

20 	difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N-(1 -cyclopropy1-5-(6,6-difluoro-1.4-diazepan-l-y1)-1H-p yrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thi azole-4-carboxamide; 

5-amino-N-(1-cyclopropy1-5-(6,6-difluoro-1,4-diazepan- y )-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

	

25 	5-amino-2-(2,6-difluoropheny1)-N-(5-(4-hydroxy-4-methylazepan-1-y1)-1-methyl-IH-pyrazol-4- 

ypthiazole-4-carboxamide: 

5-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-py zo1-4-y1)-2-(2,6-

difluorophenyOthiazole-4-carboxamide; 

(S)-5-amino-N-(1 -(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)-1H-pyrazol-4-y1)-2-(2,5 

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

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

difluorophenypthiazole-4-carboxamide; 



-4d- 

5-amino-242,6-difluoropheny1)-N-(5-(6-fluoro-1,4-diazepan-1-y1)-1-methyl-1H-pyrazol-4-

yl )thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan-1-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

	

5 	5-amino-N-(54(3S ,5R)-5-amino-3-fluoroazepan-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3R,5S)-5-amino-3-fluoroazepan-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophen yl)thiazole-4-carboxamide; 

5 -amino-N-(5-((3R,4S)-4-amino-3-fluoroazepan-1 -y1)- 1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

	

10 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3S ,4R)-4-amino-3-flu oroazepan- 1 -y1)-1 -methyl- 1H-pyrazol-4-y1)-2-(2.6- 

difluorophen yl)thiazole-4-carbo xamide; 

5 -amino-N-(5-((3R,4R) 4-amino-3-11 uoroazepan- 1 -y1)-1-methy1-1H-pyrazol-4-yD-2-(2,6- 

difluorophenyl)thiazole-4-earboxaraide; 

	

15 	5-amino-N-(54(3S ,4S )-4-amino-3 -fluoro azepan- 1 -y1)- 1-meth yl- 1H-pyrazol-4-y1)-2-(2,6- 

difluorophen yl)thiazole-4-carboxami  de; 

5 -amino-N-(54(3R,5R)- 3-amino-5-fluoropiperidin-l-y1)- methyl- 1H-p yrazol-4-3/1)-2-(2.6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro- I ,4-di azepan-1 -y1)-1 -(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-2-(2,6- 

	

20 	difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenypthiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(4-hydroxyazepan-1-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-

yl)thiazole-4-carboxamide; 

	

25 	5-amino-2-(2-fluoro-5-methylphen y1)-N-(5-(4-hydro x yazepan- 1-y1)- 1-(oxetan-3- ylmeth yI)-1H- 

pyrazol-4-yl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan-1 -y1)- I -(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2.6-difluorophen y1)-N-(5-(6-fluoro-1,4-diazepan- 1 -y1)- 1-(oxetan-3-ylmethyl)- 1H- 

	

30 	pyrazol-4-yl)thiazole-4-carboxamide; 

(S )-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 



-4e- 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl- 5 -(3-(trifl uoromethyl)piperazin-l-y1)-1H-pyrazo1-4-

yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5 -(3-(trifluoromethyl)piperazin-l-y1)-1H-pyrazo1-4-

yHthiazole-4-carboxamide; 

	

5 	(S)-5-amino-N-(142,2-difluoroethyl)-5-(3-hydroxyazepan-1-y1)-1H-pyrazo1-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-y1)-1-(2,2-diflu oroethyl)-1H-pyrazol-4-y1)-2-(2,6- 

	

10 	difluorophenyl)thiazo1e-4-carboxamide; 

5-amino-N-(1-(2,2-difluoroethyl)-5-(6-hydroxy-1,4-diazepan- 1-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxami de; 

(S)-5-amino-2-(216-difl uorophen y1)-N-(5-(2-meth ylpiperazin-1-y1)-114-pyrazol-4-yHthiazole-4-

carboxamide; 

	

15 	(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2-meth ylpiper 	-y )- 	pyrazol-4-y1)thiazole-4- 

carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2-ethy1-4-methy1piperazin-1-y1)-1-methyl-IH-pyrazol-4-

yethiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2-ethyl -4-methylpiperazin-l-y1)-1-methy1-1H-pyrazol-4- 

	

20 	yl)thiazole-4-carboxamide; 

5-amino-2-(2-fluoro-5-methylpheny1)-N-(5-(4-hydroxy-4-methylazepan-l-y1)-1-methyl-IH-pyrazol-

4-y1)thiazole-4-carboxamide: 

5-amino-N-(1-(2,2-difluoroethyl)-5-(6-fluoro-1,4-diazepan-1-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyHthiazole-4-carboxamide; 

	

25 	(R)-3-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2-difluoroethyD-1H-pyrazo1-4-y1)-6-(2- 

fluorophenyl)picolinami de; 

(S)-5-amino-2-(2,6-diflu oroph enye-N-(5-(3-hydroxyazepan- I -y1)-1-meth y1-11-1-p yrazo1-4- 

yl)thiazo1e-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydrox yazep an-1-y1)-1-methy1-11-1-pyrazol-4- 

	

30 	yl)thiazole-4-carboxamide; 

5-amino-N-(5-(3,3-difluoro-5-(methylamino)azepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyHthiazole-4-carboxamide; 

5 -amino-N-(54(3R,5S)-3-amino-5-fluoropiperidin-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 



-4f- 

(R)-5-amino-N-(5-(4-aminoazepan-1-y1)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-y1)-2-(2.6-

difluoropheny1)thiazole-4-carboxamide; 

N-(5-(1,4-diazepan-l-y1)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-y1)-5-amino-2-(2.6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-5-hydroxyazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(3,3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol -4-y1)-2-(2,6-difluoropheny1)thiazole-4-

carboxamide; 

5-amino-N-(54(3S,5S)-3-amino-5-fluoropiperidin-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

10 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6-methy1-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-

4-yl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-methy1-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-4-

ypthiazole-4-carboxamide; 

15 	5-amino-2-(2,6-difluoropheny1)-N-(5-(6-rnethoxy-6-methy1-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-

4-ypthiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-y1)-1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-

carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(6-methoxy -1,4-diazepan-l-y1)-1-methy1-1H-pyrazol-4- 

20 	yl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-fluorophenypthiazole-

4-carboxanaide; 

5-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenypthiazole-4-carboxamide; 

25 	(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(4-(2,2,2-trifluoroethylamino)azepan-l-y1)-1H-

pyrazol-4-yOthiazole-4-carboxamide; 

3-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl-IH-pyrazo1-4- y1)-6-(2-

fluorophenyppicolinamide; 

H-pyrazol-4-yl)thiaz  

30 4-carboxamide; 

(S)-5-amino-2-(2,6-(lifluoropheny1)-N-(5-(3-fluoroazepan-1-y1)-1-methyl-1H-pyrazo1-4-yl)thiazole-

4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-l-y1)-1-methyl-1H-pyrazol-4-

yl)thinzole-4-carboxamide.; 

ole- 



-4g- 

5-amin o-N-(5-(4-amino-5-flu oroazepan- 1 -y1)-1-meth yl- 1H-p yrazol-4-y1)-2-(2,5- 

difluorophenyl)thi azole-4-carboxamide ; 

5-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazo -4-y0-2-(2,6-

difluorophenyflthiazole-4-carboxamide; 

	

5 	(R)-5 -amino-N-(5-(4-(2,2-difluoroethylamino)azepan- 1 - yI)-1 -meth y1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyflthiazole-4-carboxamide; 

5-amino-2-(2,6-difluorophen y1)-N-(1-methy1-5-(5 -meth yl- 1,4-diazepan-1 -y1)- I H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

(R)- 5-amino-2-(2,6-di flu orophen y1)-N-(5 -(6-flu oro-6-methyl- 1,4 -diazepan-1 -y1)-1 -methyl-1H- 

	

10 	.pyrazol-4-yl)thiazole-4-carboxami de; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6 -meth y1-1,4-diazep an-1-y1)-1 -methyl-1H-

pyrazol-4-yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6-methy1-1,4-diazepan- l -y1)-1 -methy1-11-1-

pyrazol-4-yOthiazole-4-carboxamide; 

	

15 	(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1 -y1)-1-methyl-IFT- 

pyrazol-4-yl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-(2.2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5 -fluoroazepan- 1 -y1)-1 -(2,2-difluoroeth y1)-1H-pyrazol-4-y1)-2-(2,6- 

	

20 	difluorophen yl)thiazole-4-carboxami de; 

5-amino-N-(54(4S ,5S)-4-amino- 5-fluoroazepan-1 	1-methyl- 1H-pyrazol-4-y1)-2-(2-fluoro-5-

meth ylphenyl)thiazole-4-c arboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5 -fluoroazepan- 1-y1)- I -methy1-1H-pyrazol-4-y1)-2-(2-fluoro-5 - 

meth ylphenyflthiazole-4-carboxamide; 

	

25 	3-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl- H-pyrazol-4-y1)-6-(2- 

fluoropheny1)pyrazine-2-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(5-(dimethyla 	o)-3,3 	oroazepan-1 -y1)-1 -meth yl- 1H- 

pyrazol-4-yl)thiazole-4-carboxami de; 

5-amino-N-(5-(5-amino-3-methoxyazepan-l-y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2,6- 

	

30 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-methoxyazepan- 1 -ye-I-meth yl- 1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxami  de; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-yI)-1 -methyl-1 H-pyrazol-4-y1)-2-(2- 

fluorophen yl)thiazole-4-carboxam  i  de; 



-4h- 

5 -amino-N-(5-(5-amino-3,3-diflu oroazepan-l-y1)- 1-methy H-pyrazol-4-y0-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)- 1-methy1-1H-pyrazol-4-y1)-2-(2,5-

difluoropheny0thiazole-4-carboxamide; 

	

5 	5-amino-N-(5-((4S,5S) 4 amino-5-fluoroazepan-1 -y1)-1-methy1-1H-pyrazo1-4-y0-2-(2,5- 

difluoropheny0thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan- 1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,5-

difluoropheny1)thiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y0-1-methyl-1H-pyrazol-4-y1)-2-(pyridin-2-y1) azole-4- 

	

10 	carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(3-fluoropyridin-2-

yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(5-methy1-1,4-diazepan-l-y1)-1H-pyrazol-4-

y0thiazole-4-carboxamide; 

	

15 	(R)-5-araino-2-(2,6-difluorophen y1)-N-(1-methy1-5-((5-methyl-1,4-diazepan- 1 -y1)-111-pyrazol-4- 

y0thiazole-4-carboxami de; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-1-y1)-1-methyl-lli-pyrazol-4-

yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-l-y1)-1-methyl-1H-pyrazol-4- 

	

20 	yl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan- 1 -y1)-1-methy1-111-pyrazol-4-y1)-242- 

fluorophenyOthiazole-4-carboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5-flu oroazepan- 1-y1)-1-methyl- 1H-pyrazol-4-y1)-2-(2- 

fluorophen yl)thiazole-4-carboxamide; 

	

25 	3-amin o-N-(5-(4-amino-5 -fluoroazep an-l-y1)-1-methy1-1H-p yrazo1-4-yI)-6-(2- 

fluorophen yl)picolinamide; 

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

fluorophenyl)pyrazine-2-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-methylpiperazin-l-y0-1-(2,2,2-trifluoroethyl)-111- 

30 	pyrazol-4-yl)thiazole-4-carboxamide; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-araino-5-fluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluoropheny0pyrimidine-4-carboxamide; 



-4i- 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-

fluorophenyl)pyrimidine-4-carboxamide; 

5-Amino-2-(2-fluoro-phenyl)-pyrimidine-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-l-y1)-1-

methy1-1H-pyrazol-4-y1]-amide; 

	

5 	(S)-5-amino-7-(2,6-difluoropheny1)-N-(1-methyl- 5 -(3-(trifluoromethyl)piperidin- 1 -y1)-1H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

(R)-5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [1-methy1-5-(3-trifluoromethyl- 

piperidin- 1-y1)-111-pyrazol 4 yl] amide; 

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

	

10 	fluorophen yflp yrazine-2-carboxamide; 

3-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyflpyrazine-2-carboxamide; 

3-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyflpicolinamide; 

	

15 	3-amino-N-(5-(4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-6-(2- 

fluorophenyflpicolinaraide; 

(S)-3-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -y1)-1 -methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyflpyrazine-2-carboxamide; 

(R)-3-amino-N-(5-(5-amino-3,3-difluoroazepan- 1-yl)-1 -methy1-1H-pyrazol-4-y1)-6-(2-

20 fluorophenyl)pyrazine-2-carboxamide; 

(S)-3-amino-N-(5-(5-amino-3.3-difluoroazepan-1 -34)- 1 -methyl- 1H-pyrazol-4-y1)-6-(2-

fluorophenyflpi colinamide; 

(R)-3 -amino-N-(5-(5-amino-3,3-difluoroazepan- 1-y1)- 1 -methy1-1H-p yrazol-4-y1)-6-(2-

fluorophen yl)picolinami de; 

	

25 	5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid (1-oxetan-3-ylmethy1-5-piperazin-1- y1- 

1H-pyrazol-4-y1)-amide; 

5-Amino-.)-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3 ethoxy-3-methyl-

azepan-l-y1)- 1-methyl- 1H-p yrazol-4-y1]-amide; 

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

30 	1 -y1)-1-methy1-1H-pyrazol-4-yl] -amide; 

5-Amino-2  -(7 ,6-difluoro-pheny1)-thiazole-4-carboxylic acid [5-(5-amino- 3-methoxy-3-methyl- 

azepan-l-yl)-1-methyl-1 H-p yrazol-4-yl] amide; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxyl c acid[5-(5-a 	o-3-hydroxy-3-methyl-azepan- 

1-y1)-1-meth y1-1H-pyrazol 4 yl] amide; 



5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carbo 	c acid [5-(5-amino-3-fluoro- 3-methyl-azepan- 1- 

y1)-1-methy1-1H-pyrazol-4-y1]-amide; 

5 -Amino-?-(2,6-difluoro-pheny1)-thiazole-4-carboxylic acid[5-(3-fluoro-5-hydroxy-azepan- 1 -y1)-1- 

methy1-1H-pyrazol-4-yfl-amide; 

5 -Amino-2-(2,6-difluoro-pheny1)-thiazole-4-carboxylic acid[]-methy1-5-(3- fluorometh yl-piperidin- 

1-y1)- 1H-pyrazol-4-ylkanaide; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(pyricc -2- 

yOthiazole-4-carboxamide; 

(R)-5-amino-N-(5-(5-amino-3,3-ditluoroazepan-1 -y1)- 1-methyl- lH-pyrazol-4-y1)-2-(pyridin-2- 

10  

5 -ami no-N-(54(4S ,5S )-4-amino-5-fluoroazepan- 1 -y1)-1-methy1-1H-pyrazol-4-y1)-2-(pyridin-2- 

yOthiazole-4-carboxamide; 

(S)- 5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -y1)-1 -methyl- 1H-pyrazol-4-y1)-2-(3-fluoropyridin- 

2-yl)thi azole-4-carbo xamide; 

15 	5-amino-N-(5 -((4R,5 S)-4-amino-5-fluoro azepan- 1 -y1)- 1 -methy1-1H-pyrazol-4-y1)-2-(2 uoro-5- 

methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan- 1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2 -fluoro-5- 

m ethylphen yl)thiazole-4-carboxami de; 

5-amino-N-(5-((4R,5 S )-4-amino-5-fluoroazep an- 1 -y1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2 - 

20 	fluorophenyl)thiazole-4-carboxamide; 

5-amino-N -(54(4R,5R)-4-amino-541 uoroazepan- 1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2 -(3 - 

fluoropyridin-2-yl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S) 4-amino-5-fluoroazepan- 1 -y1)-1-methy1-111-pyrazol 4 yl) 2-(3-fluoropyridin- 

2-yl)thiazole-4-carboxamide; 

25 	5 -amino-N-(5 -((4S ,5R)-4-amino-5-fluoroazepan- 1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2- 

fluorophenyl)thiazole-4-carboxamide; 

5 -amin o-N-(5 -((4R,5 S)-4-amino-5-flu oroazepan- 1 -yl)-1-methyl-1.H-pyrazol-4-y1)-2-(2,5- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S ,5R)-4-amino-5-fluoro azepan- 1 -y1)-1 -methyl- 1H-pyrazol-4-y1)-24 2-fluoro-5 - 

30 	methylphenyl )thiazole-4-carboxamide; 

(R)-5-amino-N-(5 -(5-ami no- 3,3-difluoroazepan- y1)- 	ethyl- 1H-pyrazo1-4-y1)-2-(3-fluoropyridin- 

2- yl)thiazole-4-carboxamide; 

5 -amino-N-(54(4R,5R)-4-amino-5-fluoroazepan- 1-yI)-1 -methy1-1H-pyrazol-4-y1)-2-(pyridin-2-

yl)thiazole-4-carboxamide; 



-4k- 

5-Amino-2-(2,6-difluoro-3-iodo-pheny1)-thiazole-4-carboxylic acid[545-amino-3,3-difluoro-azepan-

1-y1)-1 -meth y1-1H-pyrazol-4-y1]-amide; 

5-amino-N-(54(4S,5S )-4-amino-5-fluoroazepan-1 -y1)- 1-cyclopropyl- 1H-pyrazol-4-y1)-2-(2,5-

difluoropheny1)thiazole-4-carboxamide; 

5 	5-amino-N-(54(45,5S)-4-amino-5-fluoroazepan-1 -y1)-1 -cyclopropy1-1H-pyrazol-4-y1)-2-(2-fluoro-5- 

methylphenyflthiazole-4-carboxamide; 

5 -amino-N-(54(4S.5S)-4-amino-5-fluoro azepan-1 -y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophen yl )thiazole-4-carboxami de; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazol e-4-carboxylic acid [5-(5-amino-3,3-difl uoro-azepan-l-y1)-1- 

10 	cyclopropy1-1H-pyrazol-4-yl] -amide; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1 - y1)-1-methyl-IH-pyrazol-4-y1)-2-(2,5- 

difluorophenyl)thiazole-4-carboxamide; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -y1)-1-niethyl-1H-pyrazol-4-y1)-2-(2,5- 

difluorophenyflthiazole-4-carboxamide; 

15 	(S)-5-amino-N-(5-(5-amino-3.3-difluoroazepan-1- y1)-1 -metthy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(545-amino-3,3-difluoroazepan-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenypthiazole-4-carboxami de; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1 -methy1-111-pyrazol-4-y1)-2-(2-fluoro-5- 

20 	meth ylphenyl)thiazole-4-carboxaraide; 

((R)-5-amino-N-(5-(5-amino-3 3-difluoroazepan-l-y1)-1-methyl-111-pyrazol-4-y1)-2-(2-fluoro-5- 

methylphenyl)thiazole-4-carboxami de; 

(S )-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2- 

fluorophenyethiazole-4-carboxamide; 

25 	5-Amino-2-(2-fluoro-phenyl)-thiazole-4-carboxylic acid [5-((R)-5 -amino- 3,3-diflu oro-azepan-l-y1)-1-

methyl-1 H-pyrazol-4-y1]-amide; 

5-amino-N-(5-((4S,5S)-4-amino-5-methoxyazepan-l-y1)-1-methyl-IH-pyrazol-4-y1)-2-(2,6-

difluorophenyethiazole-4-carboxamide; 

5-amino-N-(5-((4R.5R)-4-amino-5-methox yazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

30 	difluorophenyl)thiazole-4•carboxatnide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(5-(dimethylamino)-3,3-d uoroazepan-l-y1)-1-methy1-111-

pyrazol-4-yethiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-l-y1)-1-methyl - 1H-

pyrazol-4-yl)thiazole-4-carboxamide; 



-41- 

3 -amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1 -meth y1-1H-p yrazol-4-y1)-6-(2-

fluorophenyflpicolinami de; 

3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)- 1 -methyl-111-pyrazol-4-y1)-6-(2-

fluorophenyflpyrazine-2-carboxamide; 

5 	5 -amino-N-(54(4S ,5R)-4-amino-5 -fluoroazepan-l-y1)-1 -methyl-1 H-p yrazol-4-y1)-2-(2-fluoro-5-

methylphenyflthiazole-4- carboxamide; 

5 -amino-N-(54(4S ,5R)-4-amino-5-fluoro azep an-1 -y1)-1 -methy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyflthiazole-4-carboxami de; 

5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl- 1H-pyrazol-4-y1)- 2-(2- 

10 fluorophenyethiazole-4-carboxamide; 

5-amino-N-(54(4S ,5S )-4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazo1-4-y1)-2-(3-fluoropyridin-

2-yflthiazole-4-carboxamide; 

5 -amino-N-(5-((4S ,5S)-4-amino-5-fluoroazepan-l-y1)-1 -methyl-1H-pyrazol-4-y1)-2-(p yridin-2-

yflthiazole-4-carboxamide; 

15 	5-Amino-2-(3-fluoro-pyridin-2-y1)-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-az epan-l-y1)- 

1 -meth y1-111-pyrazol-4-y1]-amide; 

5-Amino-2-pyridin-2-yl-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-1-y1)-1-methyl- 

111-pyrazol-4-yl] -amide; 

(S )-5-Amino-2-(2,6-difluoropheny1)-N-(5 -(3-methylpiperazin-1-y1)-1 -(2,2,2- ifluoroeth y1)-1H- 

20 	pyrazol-4-yl)thiazole-4-carboxamide; 

5 -Arnino-2-(2,6-difluoro-pheny1)-thiazole-4-carbox y hc acid [5-(3-amino-azepan-1- y1)-1 -(2,2,2-

trifluoro-ethyl)-1H-pyrazol-4-y11-amide; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3-a no-azepan-1-y1)-1 -(22,2-

trifluoro- eth y1)-1H-pyra z ol-4-yll -amide; 

25 	5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid15-(3,3-difluoro-5-hydrox y-azepan-l-y1)- 

1 -methyl-1H-pyrazol-4-yll-amide; 

5-amino-N-(5 -((4S ,5R)-4-amino-5-metho x yazepan-1- y1)-1 -meth y1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyflthi azole-4-carboxamide; 

5-amino-N-(54(3R,5R)-5-amino-3-fluoroazepan- 1-y1)- 1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6- 

30 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3S,58)-5-amino-3-fluoroazepan-1-y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxami de; 

5-amino-N-(5-((3S ,5R)-5-amino-3-fluoroazepan-l-y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyflthiazole-4-carboxamide; 



-4m- 

5-amino-N-(5-((3R,5 S)-5-amino-3-fluoroazepan- 1 -y1)- 1 -cyclopropy1-1H-pyrazol-4-y1)-2-(2 6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5R)-4-amino-5-hydroxyazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3-methoxy-3-methyl- 

azepan-l-y1)-1-methyl-1H-pyrazol-4-yl]-amide; and 

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

1 -y1)- 1 -methyl- 1H-pyrazol-4-y1]- ami de. 

	

10 	In a second aspect, there is provided a compound selected from 

5-amino-N-45-(5,8-diazaspiro[2.6]nonan-8-y1)-1-methyl-pyrazol-4--y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-methoxy-azepan-1-y1)- 1-meth yl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

25 	5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3-methoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

	

20 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-11-methy1-5-(2-oxoazepan-l-yppyrazol-4-yri thia o e-4-

earboxamide; 

5 -amino-2-(2,6-difluoropheny1)-N-[1-methyl-5-(7 -oxo-1,4-diazepan-l-yppyrazol-4-yl] thiazole-4-

carboxamide ; 

	

25 	5-amino-N45-(5-amino-3-methoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamicie; 

5-amino-N- [545 - amino-3 -methoxy- azepan- 1-yI)-1 -methyl-p yrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2-pyridyl)thiazole-4- 

	

30 	carboxamide; 

5-amino-N-[5-(4-arnino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-2-

pyridyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-

4-carboxamide; 



-4h- 

5 -amino-N- [5-(4-amino-5-methoxy-azepan-1 -y1)- 1 -meth yl-pyrazol-4-y1] -2-(2 -fluoro-5 -methyl-

phenyl)thiazole-4-carbox amide; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-ye- 1 -methyl-pyrazol-4-y1]-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	5 -amino-N-[5-(4-amino-5-hydroxy-azepan-1-y1)- 1 -methyl-pyrazo1-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-hydroxy-azepan-1-yl)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-am ino-5-fluoro-azepan- 1 -y1)-1-cyclopropyl-pyrazo1-4-y1]-2-(2-fluoro-5-methyl- 

	

10 	phenyl)thiazole-4-carboxamide: 

5-amino-N- [5-(4-amino-5-fluoro-azepan- 1 -y1)-1 -cycloprop yl-pyrazo1-4-y1]-2-(2 -fluoro-5-meth yl- 

pheny1)thiazole-4-carbo xamide; 

5-amino-N-[5-(4-amino-5-fluoro-azepan- I -y1)-1-cyclopropyl-pyrazol-4-y1]-2-(2,6- 

diflu orophenypthi azole-4-carboxamide; 

	

15 	5-amino-N- [5-(4-amino-5-fluoro-azepan- 1 -y1)-1-cyclopropyl-pyrazol-4-yl] - 

difluorophenyl)thi azole-4-carboxamide; 

5-amino-N-f5-(4-amino-5-hydroxy-azepan- I -yI)- 1 -methyl -pyrazol-4-yll 

difluorophen yl)thiazo1e-4-carboxamide; 

5 -amino- 2-(2,6-difluoropheny1)-N-[1-methyl-5-[(4S)-4-[(3-methyloxetan-3-yOmethylamino] azepan- 

	

20 	1 -ylipyrazol-4- thiazole-4-carboxamide; 

5-aminoz)-(7 ,6-difluoropheny1)-N 	[(4S ) 4-(2-hydroxyethyla1 o)azepan-1 -y11-1 -methyl-pyrazol-

4-yl] thiazol e-4-carboxamide; 

5-amino-N45-[(4S)-4-[bis(2-hydroxyethyl)amino] azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

25 	5-amino-N-[5-(4-amino-5-hydroxy-azepan-1-y1)- I -methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyethiazole-4-carboxamide; 

5 -ami no-N- [5-(4-amino-5-fluoro-azepan-1 -y1)-1-cycl opropyl-pyrazo1-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N-[5-(4-amino-5-fluoro-azepan-1 -y1)-1-c yclopropyl-pyrazol-4-yl] 

	

30 	difluorophenyl)thiazole-4-carboxamide; 

5 -amino- 2-( 2,6-difluoropheny1)-N- [1 -methy1-5-(5- ox o-1,4-oxazepan-4-yl)pyrazol-4-y1] h azole-4- 

carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-11-methy1-5-(8-oxa-3-azabicyclo [3 2.1]octan-3-yppyrazol-4- 

ylithiazole-4-carboxamide; 



-4o- 

5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-[(4S) 4 (oxetan-3-ylmethyla no)azepan-1-

yl]pyrazol-4-ylithiazole-4-carboxamide; 

5-amino-N45-[(4S)-4- [bis(oxetan-3-ylmethyl)amino] azepan- 1-y1]-1 -methyl-pyrazol 4 yl] 2 (2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	5 -amino-N-154(5 S)-5-amino-3 ,3 -difluoro-azepan-1 -yl] -1 -cyclopropyl-pyrazol-4-y1]-2-(2,6- 

diflu orophen yl)thiazole-4-carboxamide ; 

5-amino-N454(512)-5-amino-3,3-difluoro-azepan-1-y1]-1-cyclopropyl-pyrazol-4-y1]-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-amino-N-[54(5R)-5-amino-3,3-difluoro-azepan-1-y11-1-methyl-pyrazol-4-y11-2-(2,6-difluoro-3- 

	

10 	' iodo-phenyl)thiazole-4-carboxamide; 

5-amino-N-15-[(53)-5-amino-3,3-difluoro-azepan- 1-yl]- 1-methyl-pyrazol-4-y1]-2-(2,6-diflu oro-3- 

iodo-phen yl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-eth y1-114-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

	

15 	5-amino-N-[5-(3-azabicyclo [3.2.1) octan-3-y1)-1-methyl-pyrazol-4-yl] -2-(2,6-difl uoroph en yl) azole- 

4-carboxamide; 

5-arnino-2-(2.6-difluorophen y1)-N- [5-(1,1-di oxo-1,4-thiazepan-4-y1)- 1 -m ethyl-pyrazol-4-yl] thiazole- 

4-carboxamide; 

5-amino-N45-(1,9-di azaspiro [4.6]undecan-9-y1)- 1 -meth yl-pyrazol-4-y1]-2-(2,6- 

	

20 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y11-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(5-amin o-3-methoxy-3-methyl-azep an-1-y1)-1 -methyl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

	

25 	5-amino-2-(2,6-difluoropheny1)-N-R-methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1]nonan-3-y1)pyrazol-4- 

yl]thiazole-4-carboxamicle; 

5-amino-2-(2,6-difluoropheny1)-N- [5 - [6-(hydroxymethyl)-1 ,4-diazepan-l-yl] -1 -methyl-pyrazol-4- 

yl]thiazole-4-carboxami de; 

5-ami  no-2-(2,6-difluoroph eny1)-N- [5 - [6-(h ydroxymethyl)-1,4-diazepan- 1-y1]-1 -meth yl-pyrazol-4- 

	

30 	yl]thiazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-amino-5 -fluorocyclohepty1)-1-meth y1-1H-pyrazol -4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4R.5R)-4-amino-5-fluorocyclohepty1)-1-methyl-1H-pyrazol-4-y1)-24 2,6-

difluorophenyl)thiazole-4-carboxamide; 



-4p- 

5-arnin o-N45-(2,6-diazaspiro [3.4] octan-6-y1)-1-methyl-p yrazol-4-yl] -2-(2,6-difluorophenyl)thiazol e-

4-carboxamide; 

5 -amino-2-(2,6-difluoropheny1)-N-[1 -methy1-5-(1-oxo-2,8-diazaspiro[4.5]decan-8-y1)pyrazol-4-

yllthiazole-4-carboxamide; 

5 	5 -amino-N15-(2,7-di azaspiro [3.4] octan-2-y1)-1-m eth yl-p yrazol-4-y11-2-(2,6-difluorophen yl)thiazole- 

4-carboxamide; 

5-amino-N[544-(azetidin-3-y1)-1,4-diazepan-l-y11-1-methyl-pyrazol-4-yll-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5 -arnino-N45-(3,3-difluorocyclohepty1)-1-methyl-pyrazol-4-y11-2-(2,6-difluorophen yl)thiazole-4- 

10 	carboxamide; 

5 -amino-N-(54(4S,5S)-4-amino-5-methoxyazepan-l-y1)-1 -ethy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(544S,5S)-4-amino-5-methoxyazepan-l-y1)-1-cyclopropy1-11i-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

15 	5-amino-N-15-(3,3-difluorocyclohepty1)-1-methyl-pyrazol-4-yll-2-(2,6-difluorophenyl)thiazole-4-

carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl- 5-(2-oxo- 1,8-diazaspiro[4.6]undecan-8-y1)-114-

pyrazol-4-yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(2-oxo-1,9-diazaspiro[4.6]undecan-9-y1)pyrazol- 

20 	4-yl]thiazole-4-carboxamide; 

5-amino-N-[544-amino-5-fluoro-azepan-l-y1)- thyl-p-yrazol -4-y1] -2-(2, 6-difluorophenyl)thiazol e-

4-carboxamide; 

5-amino-N45-(4-amino-5-fluoro-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-(2.6-difluorophenyl)thiazole-

4-carboxamide; 

25 	5-amino-N45-(3,3-difluoro-5-hydroxy-azepan-l-y1)-1-methyl-pyrazol-4-yll 

diflu orophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(3,3-difluoro- 5-hydroxy-azepan-1- y1)-1 -meth yl-p yrazol -4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-araino-N-[5-(4-amino- 5-fluoro-azepan-l-y1)-1-ethyl-pyrazol-4-yl] -2-(2-fluorophenyl)thiazole-4- 

30 	carboxamide; 

5-amino-N45-(4-amino-5-fluoro-azepan- 1 -y1)-1-ethyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-4-

carboxamide; 

5-amino-N-(54(4S,5R)-4-amino-5-hydroxyazepan-l-y1)-1-(2.2-difluoroethyl)-1H-pyrazol-4-y1)-2-

(2,6-difluorophenyl)thiazole-4-carboxamide; 



-4q- 

5-amino-N-(5 -((4S ,5R)-4-arnino-5-methoxyazepan- 1 -y1)- 1 -ethyl- 1H-pyrazol-4-y1)-2-(2,6-

difluorophen yl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5S )-4-amino-5-fluorocyclohepty1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	N45-(4-acetamido-4-methyl-azepan- 1-y1)-1-methyl-pyrazol-4-y1]-5-amino-2-(2,6- 

difluorophenyl)thiazole-4-carboxami  de; 

5-amino-N-(54(4R,5R)-4-amino-5-fluorocyclohepty1)- 1-methyl- 1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5S )-4-amino-5-fluorocyclohepty1)- 1 -methyl- 1H-pyrazol-4-y] )-2-(2,6- 

	

10 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5S )-4-amino-5-fluorocyclohepty1)- 1-methyl- 1H-pyrazol-4-y1)-2-(2,6- 

difluorophen yl)thiazole-4-carbox ami de; 

5-amino-N-[5-(6-cyano-1,4-diazepan-1 -y1)- 1-methyl-pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4- 

carboxamide; 

	

15 	5-amino-N-(5-cyclohepty1-1-methyl-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

N-[5-(4-acetamido-4 methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-5-amino-2-(3-fluoro-2-

pyridyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-ethoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1]-242,6-

difluorophenyl)thiazole-4-carboxamide; 

	

20 	5-amino-N-(54(4S,5R)-4-amino-5-methoxyazepan-1-y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S ,5R)-4-amino-5-fluoroazepan- 1 -y1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(pyridin-2- 

yl)thiazole-4-carboxamide; 

5-amino-N-(5 -((4S ,5R)-4-amino-5-fluoro azepan- 1 -y1)- 1-methy1-1H-pyrazol-4-y1)-2-(3-fluoropyridin- 

	

25 	2-yl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-ethyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5 -methoxy-azepan- 1-y1)- 1-ethyl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

30 	5-amin o-N-[5-(4-amino-5-methoxy-azep an- 1 -y1)- 1 -ethyl-p yrazol-4-y1]-2-(2-fluorophen yl) azole-4- 

carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-ethyl-pyrazol-4-y11-2-(2- uorophenyl)thiazole-4- 

carboxamide; 

5-amino-N-[5-[(4S)-4-at noazepan-l-y1]-1-methyl-pyrazol-4-y1]-246-hydroxy-2-pyridyl)thiazole-4- 



-4r- 

carboxamide; 

5-amin o-N- [5- [4-(2-amine acety1)-1,4-diazepan-1 - y1]-1 -meth yl-p yrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[544-(2-aminoethyl)-1,4-diazepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2,6- 

	

5 	difluorophenyethiazole-4-carboxamide; 

N-[5-(3 ,4,4a,5,6,8,9,9a-octahydro-21141,4]oxazino[2,3-d]azepin-7-y1)-1-methyl-pyrazol-4-y11-5- 

amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

N- [5 -(3 ,4,4a,5,6,8,9,9a-ectahydro-2H-[1,4]exazino [2,3-d]azepin-7-y1)-1-methyl-pyrazol-4-y11-5- 

amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

	

10 	5-arnino-N45-(4-amino-5-hydroxy-azepand -y1)- 1 -(2,2-difl uomethyl)pyrazol-4-y11-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-hydroxy-azepan-1 -y1)-1 -(2,2 -diflu oroethyl)pyrazol-4-yl] 

difluorophen yl)thiazole-4-carboxam i de; 

5-amino-N- [5-(4-amino-3-fluoro-azepan- 1-y1)-1 -meth yl-pyrazol-4-y1]-2-(2,6- 

	

15 	difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N- [5-(4-amirm-5-methoxy-azepan-1 -y1)-1-cyclopropyl-pyrazol-4-y1]-2-(2,6- 

difluorophenypthiazole-4-carboxamide; 

5 -amino-N45-(4- amino-5-methoxy-azepan-l-y1)-1-cyclopropyl-pyrazol-4-yll 

difluorophen yl)thiazole-4-carboxamide; 

	

20 	5-amino-N- [5-(4-amino-5-methoxy-azepan-1 -y1)- 1-cyclopropyl-pyrazol-4-y1]-2-(2,6- 

diflu orophenyl)thiazole-4-carboxami de; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-cyclopropyl-pyrazol-4-y11-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-2-(2,6-difluoropheny1)-N- [5- [4-hydroxy-4-(trifluoromethypazep an-1 -y1]-1-methyl-p yrazol- 

	

25 	4-yl] thiazole-4-carbox ami de ; 

5 -amino-N- [5-(4-amino-5-methoxy-azepan-1 -y1)-1-ethyl-p yrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

30 	5-amino-N- [5- [3,3-difluore-5-(methylam no)azep an-1 - yl] -1-meth yl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carbo xamide; 

5-amino-N4543,3-difluore-5-(methylamino)azepan-l-y11-1-methyl-pyrazol-4-y11-2-(2,6-

difluorophenypthiazole-4-earboxamide; 

5 -arnino-N-(54(4S ,5 S )-5 -amino 4-methoxycyclohept- 1 -eny1)-1 -meth y1-1H-pyrazol-4- y1)-2-(2,6- 



-4s- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N- [5-(4-amin e-4-methyl-azepan- 1-y1)-1-meth yl-p yrazol-4- y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N45-(4-amino-4-meth yl-azepan- 1-y1)-1-methyl-p yrazol-4-y1]-2-(2-fluorophen yl)thiazole-4- 

5 carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty1)-1-methyl-1E1-pyrazol-4-y1)-2-(2-

fluorophenypthiazole-4-carboxamide; 

H-pyrazol-4-y1)-2-(2- 

flu 	; 

10 	5-amino-N-(54(45,55 )-4-amino- 5 -methoxycycloh epty1)-1-meth y1-1H-p yrazol-4-y1)-2-(2-

fl uorophenypthiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty1)- 	ethy1-1H-pyrazol-4-y1)-2-(2-

fluorophenypthiazole-4-carboxamide; 

5-amino-N-[54(48)-4-aminoazepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2-fluoro 4-pyridyl)thiazole-4- 

15 	carboxamide; 

5-amino-N454(4S)-4-amineazepan-l-y11-1-methyl-pyrazol-4-34]-2-(2-methoxy-3-pyridyl)thiazole-4-

carboxamide; 

5-amino-N-[54(4S)-4-aminoazepan-1-y1]-1-methyl-pyrazol-4-y11-2-(1-methylpyrazol-4-yl)thiazole-

4-carboxamide; 

20 5-amino-N-[5-[(4S)-4-arninoazepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(5-fluoro-3-pyridyl) azole-4-

carboxamide; 

5-amino-N454(4S)-4-amineazepan-l-y11-1-methyl-pyrazol-4-y1]-2-(3,5-dimethylisoxazol-4-

y1)thiazole-4-carboxamide; 

5-amino-N-(54(45 ,5S)-4-amirm-5 -fluoroazepan-1 -y1)-1 -methy1-111-pyrazol-4-y1)-2-(3-fluoropyridin- 

25 	4-yl)thiazole-4-carboxamide; 

5 -amino-2-(2-fluoropheny1)-N45-(2-m ethoxy-8-azab cyclo[3.2.1]octan-5-y1)-1-methyl-pyrazol-4- 

ylithiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-hydroxy-4-methyl azepan-1 -y1)- 1-methyl - IH-p yrazo1-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carbox amide; 

30 	5-amino-N- [5 7[(4S)-4-aminoazepan-1- y1]-1-methyl-pyrazol-4-y1]-2-(2-fluoro-5-methy1-3-

pyri dyethiazole4-carboxami de; 

5 -amino-N-[ 5-(5-amino-3 ,3-difluoro-azepan- I -y1)-1 -methyl-pyrazol-4-y11-2-(3-fluom-4-

pyridyl)thiazole-4-earboxamide; 

5-amino-N454(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(2-methoxy-4-methy1-3- 



-4t- 

pyridyl)thiazole-4-carboxamide; 

5-amino-N- [5- [(4R,5R)-4-amino-5-fluoro-azepan- 1-y1]-1-methyl-pyrazol-4-y1]-2-(4-methy1-3- 

pyridyl)thiazole-4-carboxamide; 

5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- 1-y1]-1 -methy1-pyrazol-4-y1]-2-(1,5- 

	

5 	dimethylpyrazol-4-yl)thiazol.e-4-carboxamide; 

5 -amino-N-[5-[(4R,5R)-4-ami no-5-fluoro-azepan- 1-yl] -1 -methy1-pyrazol-4-yl] -2-(2-meth y1-3-

pyridyl)thiazole-4-carboxamide; 

5-amino-N- [5- [(4R,5R)-4-amino-5-fluoro-azepan- 1-y1] -1-meth yl-pyrazol-4-yl] -2-(2-methy1-4-

pyridyflthiazole-4-carboxamide; 

	

10 	5-amino-N-[5- [(4R,5R)-4-amino-5-fluoro-azepan- 1-yl] -1 -methyl-p yrazo1-4-yl] -2-(6-cyano-2- 

pyrid yl)thiazole-4-carboxamide; 

5-amino-N- [5-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-yl] -2-(2-flu orophen yl)thiazole-4- 

carboxamide; 

5-amino-N45-(4-ammo-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-4- 

	

15 	carboxamide; 

5-amino-N45-(4-amino-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophe,nyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino 4 methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

20 	5-arnino-N-[5-[(4R,5R)-4-amino-5-fl uoro-azepan-l-yl] -1 -methyl-pyrazol-4-yl] 

dimethylpyrazol-4-ypthiazole-4-carboxamicie; 

5-amino-N45-(5-amino-3,3-difluoro-azepan-l-y1)-1-methyl-pyrazol-4-y11-2-(3,5-difluoro-4-

pyridyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan- 1 -y1)-1-methy1-1H-pyrazo1-4-y1)-2-(3,5- 

	

25 	difluoropyridin-4-yl)thiazole-4-carboxamide; 

5-amino-N- [5-(5-amino-3-meth oxy- 3-methy1-azepan-l-y1)-1-methy1-p yrazo1-4-yl] -2-(3 ,5-difluoro-4- 

pyridyl)thi azole-4-carboxamide; 

5-amino-N- [5-(5-amino-3-methoxy-3-meth yl-azepan-l-y1)-1-meth yl-pyrazol-4-y 2-(3-fluoro-4- 

pyridyl)thiazole-4-carboxamide; 

30 	5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(5-cyano-2-fluoro-

phenyl)thiazole-4-carboxamide; 

5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan-1- y1]-1-methyl-pyrazol-4-y1]-2-(2,6-d methy1-4-

pyridypthiazole-4-carboxamide; 

5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-1-y1]-1-methyl-pyrazo1-4-y1]-2-(5-cyano-3- 



-4u- 

pyridyl)thiazole-4-carboxamide; 

5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan- 1-y1]-1-methyl-pyrazol-4-y1]-2-(2,5 -dimethy1-3- 

pyridyl)thiazole-4-carbox amide; 

5-amino-N-[5-[(5S)-5-amino-3,3-difluoro-azepan- 1-yl]- 1-meth yl-pyrazot-4-y1]-2-(3-fluoro-4- 

	

5 	pyridyl)thiazole-4-carboxamide; 

5-amino-N45-[(5R)-5-amino-3,3-difluoro-azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4-

pyridyl)thiazole-4-carboxamide; 

5-amino-N-[5-(6-amino-1-oxa-9-azaspiro [3.6]decan-9-y1)-1-methyl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

	

10 	5-amino-N45-[(5R)-5 -amino-3-methylene-azepan-1-yl] -1-meth yl-pyrazo1-4-yl] -242, 6- 

difl uorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-[(4S,5S)-4-amino-5-fluoro-azepan- 1-y 	-( ideuteriomethyppyrazol-4-y1]-2-(2,6- 

difluorophenyOthiazole-4-carboxamide; 

5-amino-N-[5- [(4R,5R)-4-amino-5-fluoro-azepan- 1-y1] -1-(trideuteriomethyppyrazol-4-yl] 

	

15 	difluorophenyl)thiazole-4-carboxamide; 

5-arnino-N- [5-(6-amino-1-oxa-9-azaspiro [3.6]decan-9- y1)- 1-methyl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2.6-

difluorophenypthiazole-4-carboxamide; 

	

20 	5-amino-N45-[(5S)-5-amino-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazol-4-yll-2-(3,5-difluoro-4- 

pyridyl)thiazole-4-carboxamide; 

5-amino-N-15-[(5R)-5-amino-3,3-difluoro-azepan-l-y1]-1-methy1-pyrazo1-4-y11-2-(3,5-difluoro-4-

pyridyl)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3-hydroxy-3-meth yl-cyclohepty1)-1-methyl-pyrazol-4-y1] 

	

25 	difluorophenyethiazole-4-carboxarnide; 

5-amino-2-(2,6-difluoropheny1)-N-(54(4R,5 S )-4,5-dihydroxyazepan-1-y1)- 1-methyl- 1H-pyrazol-4- 

yl)thiazole-4-carboxamide: 

5-amino-N-[544-(arninomethyl)-4-methoxy-1-piperidyl] -1-methyl-pyrazol-4-yl] 

difluorophenyl)thi azole-4-carboxamide; 

30 	5-amino-N45-(5-amino-3,3-difluoro-azepan-l-y1)-1-methyl-pyrazol-4-y11-242,6-difluoro-4- 

methoxy-phenyl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3,3-difluoro-azepan-l-y1)-1 -methyl-pyrazol-4-y1]-2-(1,5-dimethylpyrazol-4- 

yl)thiazole-4-carboxamide; 

5-amino-N45-[(5R)-5-amino-3,3-difluoro-azepan-1- yl] -1-meth yl-pyrazol-4-yl] -2-(6-c yano-2- 



-4v- 

pyridy1)thiazole-4-carboxamide; 

5-amino-N-15-[(5R)-5-arnino-3,3-difluoro-azepan-1-y1]-1-methy1-pyrazol-4-y1]-2-(1,3-

dimethy1pyrazol-4-y1)thiazole-4-carboxamide; 

5-arnino-N45-[(5R)-5-amino-3,3-difluoro-azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(1,5- 

	

3 	dimethylpyrazol-4-yl)thiazole-4-carboxamide; 

5 -amino-N-15-[(5R)-5 -araino-3,3-difluoro-azepan-l-y1J -1-meth yl-pyraz.01-4-yl] -2-(2-methy1-4- 

pyridyflthiazol e-4-cartoxamide; 

5-amino-N- [5-(5-amino-3-hydroxy-3-meth yl-cyclohepty1)-1-meth yl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

	

10 	5 -amino-N-[5-(5 -amino-3-hydroxy-3-meth yl-cycl ohepty1)-1-methyl-p yrazo1-4-yl] 

diflu orophenypthi azole-4-carboxami de; 

5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-m1110-N-[5-(5 -amino-3-hydroxy-3-methyl-cycloheptyl)-1-methyl-pyrazo1-4-yl] 

	

15 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3-hydroxy-3-roethyl-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluoroplaenyethiazole-4-carboxamide; 

5 -amino-N-[5 -(5-amino-3-hydroxy-3-meth yl-cyclohepty1)-1-meth yl-pyrazo1-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide 

	

20 	5 -amino-N-{5 -[(4 S ,5S)-4-amin 0-5 -fluoro-azepan-l-y1] -1-methy1-pyrazol-4-y1] -2-(3,5-difluoro-4- 

py6dyl)thiazole-4-carboxamide; 

5 -amino-N -15 -R4R,5R) -4-amin 0-5 -fluoro-aze,pan-1-yll -1 -methyl-p yraz,01-4-yl] -2-(3 ,5-difluoro-4- 

pyridyl)thiazole-4-carboxamide; 

5-arnino-N- [5-(5- amino-3-methoxy-3-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(3,5-difluoro-4- 

	

25 	pyridypthiazole-4-carboxamicle; 

5-amin o-N- [5-(5-amino-3-methox y-3-methyl-azepan-l-y1)-1 -methyl-pyrazo1-4-y1]-2-(3 

pyridyl)thiazole-4-carboxarni de; 

5-amino-N- [545 -amino-3-methoxy-3-meth y1-azepan- 1-y1)-1 -methyl-p yrazol-4-yl] -2-(3 -fl uor0-4- 

pyridyl)thiazole-4-carboxamide; 

	

30 	5 -amino-N- [5-(5-amino-3-methoxy-3-methyl-azepan-l-y1)-1-meth yl-pyraz.01-4-y1]-2-(3-fluoro-4- 

pyridyl)thiazole-4-carboxamide; 

5-amino-7-(2-fluoropheny1)-N41-methyl-5-(1-oxa-6,9-diazaspiro[3.6]decan-6-yppyrazol-4-

ylithiazole-4-carboxamide; 

5-amino-2-(2,6-difluorophen y1)-N- [1 -methy1-5-(1-oxa-6,9-diazaspiro [3.6] decan-6-yl)pyrazol-4- 



-4w- 

yl] thiazole-4-carboxami de; 

5-amino-N-[5-[4-(aminomethyl) 4 hydroxy-1-pipen dyl] -1 -methyl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carbo xamide; 

(R)-5 -amino-2-(2-flu oropheny1)-N-(1 -methy1-5-(1 -oxa-6,9-diazaspiro [3 .6]decan-6-y1)- 1H-pyrazol-4- 

	

5 	yl)thiazole-4-carboxamide; 

(S )-5 - amino-2-(2-fluoropheny1)-N-(1-methy1-5-(1-oxa-6,9-diazaspiro[3.6]decan-6-y1)-1H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-diflu oropheny1)-N-( 1 -methyl- 5 -(1-oxa-6,9-thazaspi o[3.6]decan-6-y1)-1H- 

pyrazol-4-ypthiazole-4-carboxamide; 

	

10 	(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5 -(1-oxa-6,9-diazaspiro[3 .6]decan-6-y1)-1H- 

pyrazol-4-yl)thiazole-4-carboxamide; 

5 -amino-t(2  ,6-ditluoropheny1)-N- [1 -meth y1-5-(1-oxa-4,9-diazaspiro [5 .5] undecan-9-yppyrazol-4- 

yl]thiazole-4-carboxamide; 

5 -amino-N-[5 -(5-amino 4 methoxy-4-methyl-azep an-1 -y1)- 1 -methyl-pyrazol-4-yl] 

	

15 	difluorophenyOthiazole-4-carboxamide; 

N-[5- [(3aR,8aS )-2-oxo-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-difluorophenyl)thiazole-4-carboxamide; 

[(4S,5R)-5-amino-1144[5-amino-2-(2,6-difluorophenyl)thiazole-4-carbony ] amino]-2-methyl- 

p yrazol-3-yl] azepan-4-yl] acetate; 

	

20 	N-[5-[(3a5,8aR)-2-oxo-3a,4,5,7,8,8a-hexahydro-3H-oxazolo[4,5-d]azepin-6-y1]-1-methyl-pyrazol-4- 

yl]-5-amino-2-(2,6-diflu orophenypthi azole-4-carboxamide; 

[(4R.5 S)-5-amino-1- [4-[ [5-amino-2-(2,6-difluorophenyl)thiazole-4-carbonyl] amino]-7 -methyl- 

pyrazol-3-yl] azepan-4-yl] acetate; 

5 -amin o-2-(2,6-difluoropheny1)-N-(5 -((4R,5R)-4,5 -dihydroxyazepan-1 -y1)-1-meth y1-1H-pyrazol-4- 

	

25 	yl)thiazole-4-carboxamide; 

5-amino-N- [5-[4-amino-5-(trideuteriometh oxy)azep a 1-yl] -1-methyl-pyrazol-4-y1] -242- 

fluorophenypthiazole-4-carboxamide; 

5 -amino-N-[5- [4-amino-5-(trideuteriomethoxy)azepan-l-y 	ethyl-pyrazo1-4-y1]-2-(2.6-

difluorophenyl)thiazo1e-4-carboxamide; 

30 	5 -arnino-N15-[(5S)-5-amino-3,3 -difluoro-azepan- 1-yl] -1-(trideuteriometh yl)pyrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N- [5 - [(5R)-5-amino-3,3 -difluoro-azepan-1-yl] -1 -(trideuteri omethyl)pyrazo1-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N-[5-(5-amino-3 ,3-difluoro-5 -meth yl-azepan-l-y1)-1-meth yl-pyrazol-4-yl] 



-4x- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((3S,4R) 4-(aminometh y1)-3-ethy1-4-methoxypiperidin- 1-y1)-1 -meth y1-1 H-pyrazol-4- 

y1)-2-(2,6-difluorophen yl)thiazole-4-carboxamide; 

5 -arnino-N45-(5-amino- 1-oxa-8-azaspiro [3.6]decan-8- y1)- 1 -meth yl-p yrazol-4-y1]-2-(2,6- 

5 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-1-oxa-S-azaspiro[3.6]decan-8-y1)-1-methyl-pyrazol-4-y1]-242,6-

difluorophenyflthiazole-4-carboxamide; 

5-amino-N-(5 -((lR,5R,6 S)-6-amino-8-oxa-3-azabicyclo [3.2.1] octan-3-y1)-1-methy1-1H-pyrazo1-4-

y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

10 	5 -amino-N-[545-amino-4-hydroxy-4-(2-hydroxyethyflazepan-1-y11-1-methyl-pyrazol-4-y11-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N45 -(5-araino-1-oxa-8-azaspiro [3.6]decan-8- y1)-1 -methyl-pyrazol-4-yl] 

difluorophenyflthiazole-4-carboxamide; 

5-amino-N45-(5-amino-4-methoxy-4-methyl-azepan-1 -y1)-1 -methyl-pyrazol-4-y1]-2-(2,6- 

15 	difluorophenyl)thiazole-4-carboxamide; 

5-am ino-N-[5 -(5-arnino-4-methoxy-4-methyl-azepan-I -y1)- 1 -methyl-pyrazol-4-y1] 

difluorophen yl)thiazole-4-carboxamide; 

5-amino-N4544-amino-5 -methox y-c ycloheptyI)- 1 -methyl-pyrazol-4-y11 -2-(2-fluorophenypthiazole- 

4-carboxamide; 

20 	5-amino-N45-(4-amino-5-methoxy-cyclohepty1)- 1-methyl-pyrazol-4-yll, -2-(2-fluorophen yflthiazole- 

4-carboxami  de; 

5-amino-N-[5 -(4-amino-5-methoxy-cyclohepty1)- 1-merhyl-pyrazol-4-y1]-2-(2-fluorophenyflthiazole- 

4-carboxami de; 

5 -amino-N45 -(4-arnino-5-methoxy-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophen ynthiazole- 

25 	4-carboxamide; 

5-amino-N-[5-(2,6-diazaspiro[3.5]nonan-6-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-earboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-54(3aR,8aS)-3 a-methy1-2-oxotetrahydro-2H-

oxazolo[5.4-d]azepin-6(7H,81-1,8a1-1)-y1)-1H-pyrazol-4-yOthiazole-4-carboxamide; . 

30 	5-amino-N-[5-(5-amino-1 -ox a-8-azaspiro[3.6]decan-8-y1)-1 -meth yl-pyrazol-4-y1]-2-(2.6-

difluorophenyOthi azole-4-carbox amide; 

5-amino-N4544-amino-5-(difluoromethyDazepan-l-yll -1 -methyl-pyrazol-4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N-[544-amino-5 -(difluoromethyl)azep an- I -yl] -1-meth yl-p yrazol-4-y11-2-(2,6- 



-4y- 

difluorophenyl)thiazole-4-carboxamide; 

5-arnino-N45-14-amino-5-(hydroxymethyl)azepan- 1 -y11- 1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-ethoxy-azepan-1-y1)-1 -methyl-pyrazol-4-y1]-2-(2,6- 

5 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-ethoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(8R,9S)-8-amino-9-methoxy-5-azaspiro[2.6]nonan-5-y1)- -methyl- 1H-pyrazol-4- y1)-

2-(2,6-difluorophenyl)thiazole-4-carbox amide; 

1D 	5-amino-N-(5-((8R,9S)-9-amino-8-methoxy-5-azasp o [2.6]nonan-5-y1)- 1-methyl- 1H-pyrazol-4- y1)- 

2-(2,6-difluorophen yl)thiazole-4-carbox amide; 

(R)-5-amino-N-(5-(5-amino-3 3-difluoro-5-methylazepan- 1 -y1)- 1 -meth y1-11-1-pyrazol-4- y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-5-fluoro-4-methylazepan-1 -yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

15 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(8-amino-9-methoxy-5-azasp o[2.6]nonan-5-y1)-1 -methyl- 1H-pyrazol-4-y1)-2-(2.6-

difluorophenyl)thiazole-4-carboxami de; 

5-amino-N-(5-(8-amino-9-methoxy-5-azaspiro[2.6]nonan-5-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

20 	5-amino-N-(5-(4-(aminomethyl)-4-fluoroazepan-1 -y1)- 1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-(aminomethyl)-4-fluoroazepan- 1-y1)- 1 -methy H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-(aminomethyl)-4-methoxyazepan- 1 -y1)- 1-meth yl- 1H-pyrazol-4-y1)-2-(2,6- 

25 	difluorophenyl)thiazole-4-carboxamide; 

5-amin o-N-(5-(4-(atninomethyl)-4-methoxyazepan- 1 -y1)- 1-meth yl- 1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

(S)-5-amino-N-(5 -(5-amino-3,3-difluoro-5-methylazepan- 1 -y1)- 1-methyl -1H-pyrazol-4-y1)-2-(2,6- 

difluorophenypthiazole-4-carboxamide; 

30 	5-amin o-N-(5-(4-amino-5-(difluoromethoxy)azepan- 1-y1)- 1 -methyl- 1H-p yrazol-4-y1)-2-(2-

fluorophenyl)thiazole-4-carboxami de; 

5-amino-N-(5-(4- amino-5-methoxy-4-methylazep an- 1 -y1)-1 -methyl- 1H-pyrazol 4 yl) 2 (2,6-

difluorophenyl)thiazole-4-carboxamide; and 

5-amino-N-(5-(4-amino-5-(difluoromethoxy)azepan- 1-y1)- 1 -methyl- 1H-pyrazol-4-y1)-2-(2- 



-4z- 

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 therapeutically effective amount of a Formula I compound to a patient 

with 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. 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 treating 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, metabolism/endocrine function disorders and neurological disorders, wherein the 

medicament 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 compound; and b) instructions 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, metabolism/endocrine function disorders and neurological 

disorders, and mediated by Pim kinase. 

The disclosure includes methods of making a Formula I compound. 



-4aa- 

In a fifth aspect, there is provided a compound selected from 

5- amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan- 1-y1)-1-methyl- I H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carbox amide; 

5 -amino-N-(5 -((4S .5 S )-4-amino-5-fluoroazepan- -y1)- 1-methyl- 1H -pyrazol-4-y1)-2- (2,6-

difluorophenyEthiazole-4-carboxamide; 

5-amino-N-(54(4S.5S)-4-amino-5-methoxyazepan-1-y1)-1-ethy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyEthiazo le-4-carboxamide; and 

5-amino-N-(5 -((4S ,5 S)-4-amino-5-methoxyazepan- 1 -y1)- 1 -cyclopropyl- 1H-pyrazol 

difluorophenyEthiazole-4-carboxamide. 

In a sixth aspect, there is provided a compound selected from 

5-amino-N-(5-((3S.5S)-5-amino-3-fluoroazepan- 1 -y1)- 1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyEthi azole-4-carboxamide ; 

5-amino-N-(5-((3R,5S )-5-amino-3-fluoroazepan- I -y1)- 1 -meth yl- IH-p yrazol-4-y1)-2- (2,6-

difluorophenyl)thi azole-4-carbox amide; 

5- amino-N-(5 -((3 S )-4-amino-3-fluoroazepan- 1 -y1)- 1-methyl- 1H-pyrazol-4-y1)-2-(2,6-

difluorophenyEthiazole-4-carboxamide; and 

(R)-5-amino-N-(5-(4-aminoazepan- 1-y1)- 1 -(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyEthiawle-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-(pyrazol-4-yl)thiazole-

carboxamide compounds 17 made from coupling of 4-amino,5-azepanyl pyrazole compounds 14 

	

5 	and 2-bromo, 4-carboxy-5-aminothiazoles 11. 

Figure 5 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-yl)pyridyl-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. 

Figure 6 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-yppyrazine- 

	

10 	carboxamide compounds 26 from coupling of 4-amino,5-diazepanyl pyrazole compounds 22 and 

2-bromo,3-substituted, 6-carboxy-5-aminopyrazinyl 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- I H-azepine 27. 

Figure 8 shows an exemplary synthesis of 5-Boc-amino-(4-nitro-1H-pyrazol-5- 

	

15 	yl)azepane 39 from 6,7-dihydro-1H-azepin-3(211)-one 33. 

Figure 9 shows an exemplary synthesis of 5-(4-azido-1-fluorocyclohepty1)-4-nitro-IH- 

pyrazole 45 from 4-nitro-1H-pyrazole 2. 

Figure 10 shows an exemplary synthesis of 3-fluoro-1-(4-nitro-1H-pyrazol-5-yDazepan- 

4-amine 52 from 5-chloro-4-nitro-1H-pyrazole 3. 

	

20 	DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

Reference will now be made in detail to certain embodiments of the invention, examples 

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 

	

25 	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, 

	

30 	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 

	

35 	the practice or testing of the invention, 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, unless indicated otherwise. 

DEFINITIONS 

	

5 	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 

	

10 	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 

	

15 	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 (Ci-C12), wherein the alkyl radical may be 

	

20 	optionally substituted independently with one or more substituents described below. In another 

embodiment, an alkyl radical is one to eight carbon atoms (C,-C8), or one to six carbon atoms 

(CI -C). Examples of alkyl groups include, but are not limited to, methyl (Me, -CH3), ethyl (Et, 

-CH2CH3), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3)2), 1-

butyl (n-Bu, n-butyl, -CH2CH2CH2CH3), 2-methyl-I-propyl (i-Bu, i-butyl, -CH2CH(CH3)2), 2- 

	

25 	butyl (s-Bu, s-butyl, -CH(CH3)CH2CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -C(CH3)3), 1-pentyl 

(n-pentyl, -CH2CH2CH2CH2CH3), 2-pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl (-CH(CH2CH3)2), 

2-methyl-2-butyl (-C(CH3)2CH2CH3), 3-methyl-2-butyl (-CH(CH3)CH(CH3)2), 3-methyl-1-butyl 

(-CH2CH2CH(CH3)2), 2-methyl-1-butyl (-CH2CH(CH3)CH2CH3), 1-hexyl (-

CH2CH2CH2CH2CH2CH3), 2-hexyl (-CH(CH3)CH2CH2CH2CH3), 3-hexyl (- 

	

30 	CH(CH2CH3)(CH2CH2CH3)), 2-met hy1-2-pentyl (-C(CH3)2CH2CH2CH3), 3-methyl-2-pentyl (- 

CH(CH3)CH(CH3)CH2CH3), 4-methyl-2-pentyl (-CH(CH3)CH2CH(CH3)2), 3-methyl-3-pentyl (-

C(CH3)(CH2CH3)2), 2-methyl-3-pentyl (-CH(CH2CH3)CH(CH3)2), 2,3-dimethyl-2-butyl (-

C(CH3)2CH(CH3)2), 3,3-dimethyl-2-butyl (-CH(CH3)C(CH3)3, 1-heptyl, 1-octyl, and the like. 

The term "alkylenc" as used herein refers to a saturated linear or branched-chain divalent 

	

35 	hydrocarbon radical of one to twelve carbon atoms (C1-C12), wherein the alkylenc radical may 
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be optionally substituted independently with one or more substituents described below. In 

another embodiment, an alkylene radical is one to eight carbon atoms (C [—Cs), or one to six 

carbon atoms (C1 —05). Examples of alkylene groups include, but are not limited to, methylene (-

CH2-), ethylene (-CH2CH2-), propylene (-CH2CH2CH2-), and the like. 

	

5 	The term "alkenyl" refers to linear or branched-chain monovalent hydrocarbon radical of 

two to eight carbon atoms (C2—C3) with at least one site of unsaturation, i.e., a carbon-carbon, sp2  

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 

	

1.0 	vinyl (-CH=CH2), allyl (-CH2CH=CH2), and the like. 

The term l'alkenylene" refers to linear or branched-chain divalent hydrocarbon radical of 

two to eight carbon atoms (C2—C8) with at least one site of unsaturation, i.e., a carbon-carbon, sp2  

double bond, wherein the alkenylene radical may be optionally substituted substituted 

independently with one or more substituents described herein, and includes radicals having "cis" 

	

15 	and "trans" orientations, or alternatively, "E" and "Z" orientations. Examples include, but are 

not limited to, ethylenylcne or vinylene (-CH=CH-), allyl (-C1-17CH=CH-), and the like. 

The term "alkynyl" refers to a linear or branched monovalent hydrocarbon radical of two 

to eight carbon atoms (C2—C8) with at least one site of unsaturation, i.e., a carbon-carbon, sp 

triple bond, wherein the alkynyl radical may be optionally substituted independently with one or 

	

20 	more substituents described herein. Examples include, but are not limited to, ethynyl 

propynyl (propargyl, -CH2C-s-CH), and the like. 

The term "alkynylene" refers to a linear or branched divalent hydrocarbon radical of two 

to eight carbon atoms (C2 —C8) with at least one site of unsaturation, i.e., a carbon-carbon, sp 

triple bond, wherein the alkynylene radical may be optionally substituted independently with one 

	

25 	or more substituents described herein. Examples include, but are not limited to, ethynylene 

propynylene (propargylene, -CH2C-C-), and the like. 

The terms "carbocycle, "carbocyclyl", "carbocyclic ring" and "eycloalkyl" refer to a 

monovalent non-aromatic, saturated or partially unsaturated ring having 3 to 12 carbon atoms 

(C3—C12) as a monocyclic ring or 7 to 12 carbon atoms as a bicyclic ring. Bicyclic carbocycles 

	

30 	having 7 to 12 atoms can be arranged, for example, as a bicyclo [4,5], [5,5], [5,6] or [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 

bicyclo[3.2.2]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-l-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-

cyclohex-l-enyl, 1-cyclohex-2-enyl, 1-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. 

	

5 	"Aryl" means a monovalent aromatic hydrocarbon radical of 6-20 carbon atoms (Co-C20 

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 

	

10 	derived from benzene (phenyl), substituted benzenes, naphthalene, anthracene, biphenyl, indanyl, 

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 (C6-C20) 

derived by the removal of two hydrogen atom from a two carbon atoms of a parent aromatic ring 

	

15 	system. Some arylene groups are represented in the exemplary structures as "Ar". Arylene 

includes bicyclic radicals comprising an aromatic ring fused to a saturated, partially unsaturated 

ring, 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 

	

20 	the like. Arylcnc groups are optionally substituted with one or more substitucnts described 

herein. 

The terms "heterocycle," "heterocyclyl" and "heterocyclic ring" arc used interchangeably 

herein and refer to a saturated or a partially unsaturated (i.e., 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 

	

25 	ring atom is a heteroatom selected from nitrogen, oxygen, phosphorus and sulfur, the remaining 

ring atoms being C, 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, 0, P, and S) or a bicycle 

having 7 to 10 ring members (4 to 9 carbon atoms and I to 6 heteroatoms selected from N, 0, P, 

	

30 	and S), for example: a bicyclo [4,5], [5,5], [5,6], or [6,6] system. Heterocycles arc described in 

Paquette, Leo A.; "Principles of Modem Heterocyclic 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 

	

35 	radicals where heterocycle radicals arc fused with a saturated, partially unsaturated ring, or 
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aromatic carbocyclic or heterocyclic ring. Examples of heterocyclic rings include, but are not 

limited to, morpholin-4-yl, piperidin-1-yl, piperazinyl, piperazin-4-y1-2-one, piperazin-4-y1-3-

one, pyrrolidin-l-yl, thiomorpholin-4-yl, S-dioxothiomorpholin-4-yl, azocan-l-yl, azetidin-l-yl, 

oetahydropyrido[1,2-a]pyrazin-2-yl, [1,4]diazepan-l-yl, pyrrolidinyl, tetrahydropyranyl, 

	

5 	dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, 

piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, 

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

pyn-olinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, 

pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl, 

	

10 	pyrazolidinylimidazolinyl, imidazolidinyl, 3-azabicyco[3.1.0]hexanyl, 3- 

azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyl quinolizinyl and N-pyridyl 

ureas. Spiro moieties are also included within the scope of this definition. Examples of a 

heterocyclic group wherein 2 ring atoms are substituted with oxo (=0) moieties are 

pyrimidinonyl and 1,1-dioxo-thiomorpholinyl. The heterocycle groups herein are optionally 

	

15 	substituted independently with one or more substituents described herein. 

The term "heteroaryl" 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 (including, for example, 2-hydroxypyridinyl), 

	

20 	imidazolyi, imidazopyridinyl, pyrimidinyl (including, for example, 4-hydroxypyrimidinyl), 

pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxadiazolyl, 

oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, indolyl, 

benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, 

triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl, thiadiazolyl, 

	

25 	furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl, 

quinoxalinyl, naphthyridinyl, and furopyridinyl. Heteroaryl groups are optionally substituted 

independently with one or more substituents described herein. 

The heterocycle or heteroaryl groups may be carbon (carbon-linked), or nitrogen 

(nitrogen-linked) bonded where such is possible. By way of example and not limitation, carbon 

	

30 	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, 5, or 6 of a pyrazine, 

position 2, 3, 4, or 5 of a thrall, 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 8 of a quinoline or position 1, 3, 4, 5, 6, 7, or 8 of an 

isoquinoline. 

By way of example and not limitation, nitrogen bonded heterocycles or heteroaryls are 

bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline, 

	

5 	imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazolinc, 3- 

pyrazoline, piperidine, piperazine, indole, indoline, 1H-indazole, position 2 of a isoindole, or 

isoindo line, position 4 of a morpholinc, 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 

	

10 	physiological change or disorder, such as the development or spread of cancer. For purposes of 

this invention, beneficial or desired clinical results include, but are not limited to, alleviation of 

symptoms, diminishment of extent of disease, stabilized (i.e., not worsening) state of disease, 

delay or slowing of disease progression, amelioration or palliation of the disease state, and 

remission (whether partial or total), whether detectable or undetectable. "Treatment" can also 

	

15 	mean prolonging survival as compared to expected survival if not receiving treatment. Those in 

need of treatment include those already with the condition or disorder as well as those prone to 

have the condition or disorder or those in which the condition or disorder is to be prevented. 

The phrase "therapeutically effective amount" means an amount of a compound of the 

present invention that (i) treats or prevents the particular disease, condition, or disorder, (ii) 

	

20 	attenuates, ameliorates, or eliminates one or more symptoms of the particular disease, condition, 

or disorder, or (iii) 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.e., slow to some extent and preferably stop) cancer cell infiltration into peripheral 

	

25 	organs; inhibit (i.e., 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). 

	

30 	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 lymphoid malignancies. More particular examples of such cancers 

include squamous cell cancer (e.g., epithelial squamous cell cancer), lung cancer including 

	

35 	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, hepatoccllular 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 

	

5 	renal cancer, prostate cancer, vulva! 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 

	

10 	antibiotics, topoisomerase inhibitors, antibodies, photosensitizers, and kinasc inhibitors. 

Chemotherapeutic agents include compounds used in "targeted therapy" and conventional 

chemotherapy. Examples of chemotherapeutic agents include: erlotinib (TARCEVAO, 

Genentech/OSI Pharm.), docctaxel (TAXOTERE®, Sanofi-Aventis), 5-FU (fluorouracil, 5-

fluorouracil, CAS No. 51-21-8), gemcitabine (GEMZAR®, Lilly), PD-0325901 (CAS No. 

	

15 	391210-10-9, Pfizer), cisplatin (cis-diamine, dichloroplatinum(I1), CAS No. 15663-27-1), 

carboplatin (CAS No. 41575-94-4), paclitaxel (TAXOL®, Bristol-Myers Squibb Oncology, 

Princeton, N.J.), trastuzumab (HERCEPTIN®, Genentech), temozolomide (4-methyl-5-oxo-

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)-244-(1,2-diphenylbut-1- 

	

20 	enyl)phenoxy]-N,N-dimethylethanamine, NOLVADEX®, ISTUBALO, VALODEX®), and 

doxorubicin (ADRIAMYCIN®), Akti-1/2, HPPD, and rapamycin. 

More 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 

	

25 	inhibitor, Exelixis, WO 2007/044515), ARRY-886 (MEK inhibitor, AZD6244, Array 

BioPharma, Astra Zeneca), SF-1126 (PI3K inhibitor, Semafore Pharmaceuticals), BEZ-235 

(PI3K inhibitor, Novartis), XL-147 (PI3K inhibitor, Exelixis), PTK787/ZK 222584 (Novartis), 

fulvestrant (FASLODEX®, AstraZeneca), leucovorin (folinic acid), rapamycin (sirolimus, 

RAPAMUNEO, Wyeth), a rapamycin analog, mTOR inhibitor such as everolimus, a MEK 

	

30 	inhibitor (GDC-0973), a BcI-2 inhibitor such as navitoclax, (ABT-263) or ABT-199), lapatinib 

(TYKERB®, GSK572016, Glaxo Smith Kline), lonafarnib (SARASARTM, SCH 66336, 

Schering Plough), sorafcnib (NEXAVAR®, BAY43-9006, Bayer Labs), gefitinib (IRESSA®, 

AstraZeneca), irinotecan (CAMPTOSAR®, CPT-11, Pfizer), tipifarnib (ZARNESTRAim, 

Johnson & Johnson), ABRAXANETM (Cremophor-free), albumin-engineered nanoparticle 

	

35 	formulations of paclitaxel (American Pharmaceutical Partners, Schaumberg, 11), vandetanib 



WO 2013/045461 	 - 12 - 
	 PCT/EP2012/0681399 

(rINN, ZD6474, ZACTIMA®, AstraZeneca), chloranmbucil, AG 1478, AG1571 (SU 5271; 

Sugen), temsirolimus (TORISEL®, Wyeth), pazopanib (GlaxoSmithKline), canfosfamidc 

(TELCYTA®, Telik), thiotepa and cyclosphosphamide (CYTOXAN®, NEOSAR®); alkyl 

sulfonates such as busulfan, improsulfan and piposulfan; aziridines such as benzodopa, 

	

5 	carboquone, meturedopa, and uredopa; ethylenimines and methylamelamines including 

altretamine, triethylencmelamine, triethylenephosphoramidc, triethylenethiophosphoramide and 

trimethylomelamine; acctogenins (especially bullatacin and bullatacinone); a camptothecin 

(including the synthetic analog topotecan); bryostatin; callystatin; CC-1065 (including its 

adozelesin, carzelesin and bizelesin synthetic analogs); cryptophycins (particularly cryptophycin 

	

10 	I and cryptophycin 8); dolastatin; duocarmycin (including the synthetic analogs, KW-2189 and 

CBI-TM1); eleutherobin; pancratistatin; a sarcodictyin; spongistatin; nitrogen mustards such as 

chlorambucil, chlornaphazine, chlorophosphamide, estramustinc, ifosfamide, mechlorethamine, 

mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine, prednimustine, 

trofosfamide, uracil mustard; nitrosoureas such as carmustinc, chlorozotocin, fotemustine, 

	

15 	lomustine, nimustinc, and ranimnustinc; antibiotics such as the encdiync antibiotics (e.g., 

calicheamicin, calicheamicin gamma II, calicheamicin omcgall (Angew Chem. Intl. Ed. Engl. 

(1994) 33:183-186); dynemicin, dynemicin A; bisphosphonates, such as clodronate; an 

esperamicin; as well as neocarzinostatin chromophore and related chromoprotein enediyne 

antibiotic chromophores), aclacinomysins, actinomycin, authramycin, azaserine, bleomycins, 

	

20 	cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin, 

daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, morpholino-doxorubicin, 

cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin, 

esorubicin, idarubicin, nemorubicin, marcellomycin, mitomycins such as mitomycin C, 

mycophcnolic acid, nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, 

	

25 	quelamycin, rodorubicin, strcptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; 

anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic acid analogs such as 

denopterin, methotrexate, ptcroptcrin, trimetrexate; purine analogs such as fludarabine, 6-

mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-

azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; 

	

30 	androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane, 

testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher 

such as frolinic acid; accglatone; aldophosphamidc glycosidc; aminolevulinic acid; eniluracil; 

amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demccolcine; diaziquone; 

elfomithinc; elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan; 

	

35 	lonidainine; maytansinoids such as maytansine and ansamitocins; mitoguazonc; mitoxantrone; 
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mopidanmol; nitraerine; pentostatin; phenamet; pirarubicin; losoxantrone; podophyllinic acid; 2-

ethylhydrazide; procarbazine; PSK® polysaccharide complex (JHS Natural Products, Eugene, 

OR); razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-

trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A. and 

	

5 	angui.dine); 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 (NAVELBINE0); 

novantrone; teniposide; edatrexate; daunomycin; aminopterin; capecitabine (XELODA®, 

	

10 	Roche); ibandronate; CPT-11; topoisomerase inhibitor RFS 2000; difiuoromethylornithine 

(DMFO); retinoids such as retinoic acid; and pharmaceutically acceptable salts, acids and 

derivatives 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 

	

15 	estrogen receptor modulators (SERMs), including, for example, tamoxifen (including 

NOLVADEXO; tamoxifen citrate), raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, 

keoxifene, LY117018, 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 

	

20 	acetate), AROMASIN® (exemestane; Pfizer), formestanie, fadrozole, RIVISOR® (vorozole), 

FEMARA® (letrozole; Novartis), and ARIMIDEXO (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, 

	

25 	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, 

ALLOVECTINO, LEUVECTIN®, and VAXID®; PROLEUKIN® rIL-2; topoisomerase 

	

30 	inhibitors such as LURTOTECANO; 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 

	

35 	(ERB1TUKO, Undone); panitumumab (VECTIBIX®, Amgen), rituximab (RITUXAN®, 
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Genentech/Biogen Idec), pertuzumab (OMNITARGTm, 2C4, Genentech), trastuzumab 

(HERCEPTINC, Genentech), and tositumomab (BEXXAR®, Corixa, GlaxoSmithKline). 

Humanized monoclonal antibodies with therapeutic potential as chemotherapeutic agents 

in combination with the Formula I compounds of the invention include: alemtuzumab, 

	

5 	apolizumab, aselizumab, atlizumab, bapineuzumab, bevacizumab, bivatuzumab mertansine, 

cantuzumab mertansine, cedelizumab, certolizumab pegol, cidfusituzumab, cidtuzumab, 

dactizumab, eculizumab, efalizumab, epratuzumab, erlizumab, felvizumab, fontolizumab, 

gemtuzumab ozogamicin, inotuzumab ozogamicin, ipilimumab, labetuzumab, lebrikizumab, 

lintuzumab, matuzumab, mepolizumab, motavizumab, motovizumab, natalizumab, nimotuzumab, 

	

10 	nolovizumab, numavizumab, ocrelizumab, omalizumab, palivizumab, pascolizumab, 

pecfusituzumab, pectuzumab, pertuzumab, pexelizumab, ralivizumab, ranibizunaab, reslivizumab, 

reslizumab, resyvizumab, rovelizumab, ruplizumab, sibrotuzumab, siplizumab, sontuzumab, 

tacatuzumab tetraxetan, tadocizumab, talizumab, tefibazumab, tocilizumab, toralizumab, 

trastuzumab, tucotuzumab celmoleukin, tucusituzumab, umavizumab, urtoxazumab, and 

	

15 	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 

techniques known in the art and their activities determined using tests such as those described 

herein.. Such products may result for example from the oxidation, reduction, hydrolysis, 

	

20 	amidation, deamidation, esterification, deesterification, enzymatic cleavage, and the like, of the 

administered compound. Accordingly, the invention includes metabolites of compounds of the 

invention, 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 yield a metabolic 

product thereof 

	

25 	The term "package insert" is used to refer to instructions customarily included in 

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 

	

30 	of the mirror image partner, while the term "achiral" refers to molecules which are 

superimposable on their mirror image partner. 

The term "stereoisomers" 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 

	

35 	molecules are not mirror images of one another. Diastereomers 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 

	

5 	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 asymmetric or chiral centers, 

	

10 	and therefore exist in different stereoisomeric 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 

	

15 	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 I or (+) and (-) arc employed to designate the sign of 

rotation of plane-polarized light by the compound, with (-) or 1 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 

	

20 	specific stereoisomer may also be referred to as an enantiomcr, and a mixture of such isomers is 

often called an enantiomeric mixture. A 50:50 mixture of enantiomers is 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. 

	

25 	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 in Table 1 structures for illustrative 

purposes, while stereochemical determination awaits, such as x-ray crystallographic data. 

The term "tautomer" or "tautomeric form" refers to structural isomers of different 

	

30 	energies which arc 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 biologically or 

	

35 	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 

	

5 	pharmaceutically acceptable salts formed with inorganic acids such as hydrochloric acid, 

hydrobromic acid, sulfuric acid, nitric acid, carbonic acid, phosphoric acid, and organic acids 

selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, 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, 

	

10 	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 

	

15 	acceptable inorganic bases include sodium, potassium, ammonium, calcium, magnesium, iron, 

zinc, 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, 

	

20 	ethanolamine, 2-diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arginine, 

histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, 

methylglucamine, theobromine, purines, piperazine, piperidine, N-ethylpiperidine, and 

polyamine resins 

A "solvate" refers to an association or complex of one or more solvent molecules and a 

	

25 	compound of the invention. Examples of solvents that form solvates include, but are not limited 

to, water, isopropanol, ethanol, methanol, DMSO, ethylacetate, acetic acid, and ethanolamine. 

The term "EC50" is 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. 

	

30 	The term "Ki" is 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 Ki), in which higher values indicate exponentially greater potency. 
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The term "IC50" 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. 1Cso values can be convened logarithmically to plCso  values (-log ICso), in 

which higher values indicate exponentially greater potency. The ICso value is not an absolute 

	

5 	value but depends on experimental conditions e.g. concentrations employed, and can be 

converted to an absolute inhibition constant (KU 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 1" include compounds of Formulas I and stcreoisomers, geometric 

	

10 	isomers, tautomers, solvates, metabolites, and pharmaceutically acceptable salts and prodrugs 

thereof. 

Any formula or structure given herein, including Formula I compounds, is also intended 

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 

	

15 	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 isotopes that can be incorporated into compounds of the invention include isotopes of 

hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as, but not limited 

	

20 	to 21-1 (deuterium, D), 3H (tritium), I IC, 13C, I4C, 15N, 18F, 31P, 32P, 355, 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 

	

25 	tomography (SPECT) including 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 excretion (ADME). Substitution with heavier isotopes such as 

deuterium may afford certain therapeutic advantages resulting from greater metabolic stability, 

	

30 	for example increased in vivo half-life or reduced dosage requirements. An I8F labeled 

compound may be useful for PET or SPECT studies. Isotopically labeled compounds of this 

invention and prodrugs thereof 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, 

	

35 	substitution with heavier isotopes, particularly deuterium (i.e., 2H or D) may afford certain 
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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. It 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 an isotopic 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. 

PYRAZOL-4-YL-HETEROCYCLYL-CARBOXAMIDE COMPOUNDS 

The present invention provides pyrazol-4-yl-heterocyclyl-carboxamide compounds of 

Formula I, including Formulas la-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: 

R1  
R2  

NH 

COX 
	

I 

and stereoisomers, geometric isomers, tautomers, or pharmaceutically acceptable salts 

thereof, wherein: 

	

20 	R' is selected from H, CI--C12  alkyl, C2—C12 alkenyl, C2—C12  alkynyl, C6—C20  aryl, C3—C12 

cafbocyclyl, C2-C23 heterocyclyl, 	heteroaryl, and—(CI —C12  alkylene(C2—C2o 

heterocyclyl); 

R2  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; 

	

5 	R3  is selected from H, -CH3, -CH2CH3, -CH(CH3)2, -CH2CH(CH3)2, -CH2NH2, - 

CH2NHCH3, -CH2CH2NH2, -CH2CHCH2NH2, -CH2CH(CH3)NH2, -CH2OH, -C1-12CH2OH, - 

C(CH3)20H, -CH(OH)CH(CH3)2, -•-“CH3)2CH2OH, -CH2CH2SO2CH3, -CN, 	-CO2H, - 

COCH3, -CO2CH3, -CO2C(CH3)3, -COCH(OH)CH3, -COCH2NH2, -CONH2, -CONHCH3, - 

CON(CH3)2, -C(CH3)2CONH2, -S(0)2N(CH3)2, -SCH3, -CH2OCH3, -S(0)2CH3, cyclopropyl, 

	

10 	cyclobutyl, cyclopcntyl, cyclohexyl, and cycloheptyl; 

R4  is independently selected from F, CI, Br, I, -CHI, -CH2CH3, -CH(CH3)2, -C(CH3)3,  

-CH2CH(CH3)2, -CH=CH2, -CH=C(CH3)2, =CH2, -CH2F, -CHF2, -CF3, -CH2OH, - 

CH2OCH3, -CH2NH2, -CH2NHCH3, -CH2CH2NH2, -CH2CHCH2NH2, -CH2CH(CH3)NH2, - 

CH2OH, -CH2CH2OH, -C(CH3)20H, -CH(OH)CH(CH3)2, -C(CH3)2CH2OH, - 

	

15 	ni4 CH sn C14 -CN, -CO2H, COCIT FOCH NH CO CH CO (C 3)3 --2 - -2- -2 --3, 	 -2- -2, 	- 2 3, - 2C, 

COCH(OH)CH3, -CONH2, -CONHCH3, -CON(CH3)2, -C(CH3)2CONH2, -NO2, -NH2, - 

NHCH3, -N(CH3)2, -NHCH2CHF2, -NHCH2CF3, -NHCH2CH2OH, -NHCOCI-N - 

N(C113)COCHI, --NHC(0)0CH2CH3, -NEIC(0)0CH2C3, -NHC(0)0C6H5, -NHS(0)2CH 3, - 
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N(CH3)C(CH3)2CONH2, -N(CH3)CH2CH2S(0)2CH3, =0, -OH, -OCH3, -OCHF2, -OCH2F, - 

OCH2CH3, -OCH(CH3)2, -OCH2CH(CH3)2, -0C(CH3)3,  -S (0)2N (CH3)2, -S CH3, -CH2OCH3, 

-S(0)2CH3, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, azetidinyl, azepanyl, 

oxetanyl, oxetan-3-ylrnethylamino, (3-methyloxetan-3-yOmethytarnino, pyrrolidinyl, 

	

5 	piperazinyl, piperidinyl, (piperidin-4-yl)ethyl), pyranyl, (piperidin-4-ylmethyl), 

morpholinomcthyl, and morpho lino; 

or where two geminal R4  groups form a spiro ring selected from a cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidinyl, azetidinyl, azepanyl, oxetanyl, pyrrolidinyl, 

piperazinyl, or piperidinyl ring, where the spiro ring is optionally substituted with one or more 

	

10 	groups independently selected from-F, -OH, =0, -CH3, -NH2, -CH2F, -CH2OH, -CH2OCH3, 

-CH2NH2, and -CF3; 

or where two vicinal R4  groups or an R4  group and an R3  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, -CH3, -NH2, -CH2F, - 

	

15 	CH2OH, -CH2OCH3, -CH2NH2, and -CF3l 

n is 0, 1, 2, or 3; 

X is selected from the structures: 

N 
R5  

Rr-S  

R5  

R6 	R6  

R5  

where the wavy line indicates the site of attachment; 

20 	R5  is selected from H, CI, Br, C1-C12  alkyl, -(C1-C12  alkylene)-(C3-C12  carbocyclyl), - 

(Ci-C12  alkylene)-(C2-C20 heterocyclyl), -(C2-Cs alltenylene)-(C3-C12 carbocyclyl), -(C2-Cs 

alkenylene)-(C2-C20 heterocyclyl), C6-C20 aryl, -(C6-C20 arylene)-(C2-C20  heterocyclyl), - 

(C6-C20  arylene)-(Ci-C1 2 alkylene)-(C2-C20 heterocyclyl), C3-C12  carbocyclyl, C2-C2o 

heterocyclyl, and C-C20 heteroaryl; where alkyl, alkenyl, alkynyl, alkylene, carbocyclyl, 

25 	heterocyclyl, aryl, and heteroaryl are optionally substituted with one or more groups 

independently selected from F, Cl, Br, I, -CH3, -CH2CH3, -CH(CH3)2, -CH2CH(CH3)2, - 

CH2NH2, -CH2CH2NH2, -CH2CHCH2NH2, -CH2CH(CH3)NH2, -CH2OH, -CH2CH2OH, -

C(CH3)20H, -CH(OH)CH(CH3)2, -C(CH3)2CH2OH, -CH2CH2S02CH3, -CN, -CF3, -CO2F1, - 

COCH3, -CO2CH3, -CO2C(CH3)3, -COCH(OH)CH3, -CONH2, -CONHCH3, -CON(CH3)2, - 

30 	C(CH3)2CONH2, -NO2, -NH2, -NHCH3, -N(CH3)2, -NHCOCH3, -N(CH3)COCH3, - 

NHS(0)2CH3, -N(CH3)C(CH3)2CONH2, -N(CH3)CH2CH2S(0)2CH3, =0, -OH, -OCH3, - 



	

WO 2013/045461 	 - 21 - 
	 PCT/EP2012/068899 

S(0)2N(CH3)2, -SCH3, -CH2OCH3, -S(0)2CH3, cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, cycloheptyl, azetidinyl, azepanyl, oxetanyl, pyrrolidinyl, piperazinyl, piperidinyl, 

(piperidin-4-yl)ethyl), pyranyl, (piperidin-4-ytmethyl), morpholinomethyl, and morpholino; and 

R6  is independently H or -NH2. 

	

5 	Exemplary embodiments of Formula I compounds include wherein R' is H, C1-C12  alkyl 

including -CH3, -CH2CH3, -CH2CHF2, and -CH2CF3, C3-C12 carbocyclyl, or -(Ci-C,12 

alkylene)-(C2-C20  heterocyclyl) including oxetan-3-ylmethyl. 

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

Exemplary embodiments of formula I compounds include wherein R' is C1-C12  alkyl or 

	

10 	C3-C12  carbocyclyl, 

Exemplary embodiments of formula I compounds include wherein R1  is selected from 

-CH3, -CH2CH3, --CH2CHF2, and CH2CF3. 

Exemplary embodiments of formula I compounds include wherein R' is -(C1-C12  

alkylene)-(C2  -C20  heterocyclyl). 

	

15 	Exemplary embodiments of formula I compounds include wherein R I  is oxetan-3- 

ylmethyl. 

Exemplary embodiments of formula I compounds include wherein R3  is H or -CH3. 

Exemplary embodiments of Formula 1 compounds include wherein R4  is independently 

selected from F, Cl, -OH, -CH3, -CH2CH3, -CF3, -NH2, -NHCH3, -N(C -13)2, -NHCH2CHF2, 

	

20 	-NHCH2CF3, -CH2NHCH3, and -OCH3 ; and n is 1, 2, or 3. 

Exemplary embodiments of Formula I compounds include wherein n is 1 or 2. 

Exemplary embodiments of Formula I compounds include wherein R5  is C6-C20  aryl 

including phenyl substituted with one or more F, in particular one or two F. 

Exemplary embodiments of Formula I compounds include wherein R6  is -NH2. 

	

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

RI 	 RI 
2  

	

NH 	
NH 

 

R5  

 

H2N
/'S  H2N Ib 



Id 

R1  
R2  

N 

NH 

0-5 1  N* R5  

H2N 
I 	

R7 

R2  

N 

NH 

O NN. R5  
I 

H2N 
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5 	BIOLOGICAL EVALUATION 

Determination of the Pim kinasc activity of a Formula I 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 

	

10 	exemplary compounds of the invention had Pim binding activity IC50  values less than about 1 

micromolar (µM). Certain compounds of the invention had tumor cell-based activity EC50  

values less than about 1 micromolar (p,M). Formula I compounds having Ki/IC50/EC5() of less 

than 1µM 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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Exemplary Formula I compounds in Tables la and lb were made, characterized, and 

tested for inhibition of Pim kinase according to the methods of this invention, and have the 

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

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

5 	have not been fully 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 I a.  

No. Structure ILTPAC Name PIMI 
LC3K 
(K1) uM 

101 I 
N.N 

1 	/ 

5-amino-2-(2,6-difluoropheny1)-N-(1- 
methyl-5-(4-
((methylamino)methyl)piperidin-1-
y1)-1H-pyrazo1-4-yethiazole-4- 

0.000048 

NH 	F 
\ carboxamide 

S N 
2F  

102 

103 

N 

\N --..„.-N 

N ,:‘, — NH 
'‘  F 

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

le y1)-1H- pyrazol-4-yOthiazo 	-4- 

0.000958  

carboxamide 

0 	N 
4

. 

S H2 N 

H2N 
F 

F 	N 	N 

No  1 
NH 

(S)-5-amino-N-(5-(3-aminoazepan- I - 
y1)-1-(2,2-difluoroethyl)-1I-1-pyrazol-
4-y1)-2-(2,6-difluorophenypthiazole-
4-carboxamide 

0.000083 

O 	N 

S 
H2N 
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104 H2N., 
F 

1 
NH F 

(R)-5 -amino-N-(5 -(3 -aminoazepan- 1 - 
y1)-1 -(2,2 -difluoro ethyl)- 1H-pyrazol-
4-y1)-2 -(2 ,6-difluorophenypthiazo le-
4-carboxamide 

0.000091 

O 	N 

H2N 	
S 

105 F 	F 

, N 	NH 
N 	\--/ - 
‘ 

NH 

H2N 

5 -amino-N-(5-(6,6-difluoro- 1,4- 
diazepan-1 -y1)- 1 -methyl- 1H-pyrazol-
4-y1)-2-(2-fluoro -5- 
methylphenyOthiazole-4- 
carboxamide 

0.000019 

106 F 	F 

N 	N 	NH 
N

\ 	\--/ 

5 -amino-N-(5 -(6,6-difluoro- 1,4- 
diazepan- 1 -y1)- 1 -methyl- 1 H-pyrazol-
4-y1)-2-(2,5-difluorophenyl)thiazole-
4-carboxamide 

0.000030 

NH 

H2N 	s 

107 F 	H 
F --H 	

N —.. 

, N 
N 

k 	/ 

(R)-5 -amino-N -( 1 -(2 ,2- 
difluoroethyl)-5 -(4- 
(methylamino)azepan- 1 -y1)- 1H-
pyrazol-4-y1)-2-(2,6- 
d ifluoro phcnyl)thi azo le-4- 
carboxamide 

0.000079 

NH 	F 
O 

I 
H2 N 	S 
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108 F 

N
,N 
S. 

NH 

N 

S 

H 
,:,N-.... 

F 

F 

(R)-5-amino-N-(1-(2,2- 
dicluoroethyl)-5-(4- 
(methylamino)azepan-1 -y1)- 1H-
pyrazol-4-y1)-2-(2,5- 
difluorophenyl)thiazo le-4- 
earboxamide 

0.00043 

O  

H2N 

109 F 

N - 
\ 	/ 

N 

NH 

N 

H 

F 

(R)-5-amino-N-(1-(2,2- 
difluoroethyl)-5-(4-
(methylamino)azepan-l-y1)- 1H-
pyrazol-4-y0-2-(2-fluoro-5- 

0.000097 

methylphenyOthiazo le-4- 
carboxamide 

O 

H2N 

110 F 
F —LI 

N
,N 

/ 
\ 

N 

NH 
N 

0 	\ 

OH 

F 

5-amino-N-(1-(2,2-difluoroethyl)-5- 
(4-hydroxyazepan- 1-y1)-1H-pyrazo I-
4-y1)-2-(2,6-difluorophenypthiazo le-
4-carboxamide 

0.000166 

O 

H2N 

111 F 

N
\  

N 

NH 
N 

OH 5-amino-N-(1 -(2,2-difluoroethyD-5- 
(4-hydroxyazepan-l-y1)-1H-pyrazol-
4-y1)-2-(2-fluoro-5- 
methylphenyDthiazo le-4- 
carboxamide 

0.000079 

O 

H2N 
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112 b,,,/ NH  

\N 	
N,1 

N \...........,‘ NH 

(R)-5-amino-2-(2,6-difluoropheny0- 
N-(1 -methy1-5-(2-methylpiperazin-1- 
y1)-1H-pyrazol-4-yOthiazo le-4- 
carboxamide 

0.00114 

S 2N 

113 
NH 

1t 
N 

N 	I \ 
NH 	F 

(S)-5-amino-2-(2,6-difluorophenyl)- 
N-(5-(2-cthylpiperazin-l-y1)-1- 

le methy1-1H-pyrazol-4-y1)thiazo 	-4- 

0.000066 

carboxamide 

O S 2N 

114 
Lit NH 

ki 	N,) 

N. 
NH 

0 

(R)-5-amino-2-(2,6-difluorophenyl)- 
N-(5-(2-ethylpiperazin-1 -y1)-1-
methyl- 1H-pyrazo 1-4-yOthiazo le-4-
carboxamide 

0.000476 

H2 N
H

S 

115 (R)-5-amino -N-(5-(4-am inoazep an-1 - 
y1)-1-methy1-1H-pyrazol-4-y1)-2-(3-
cyclopropyl-2,6-
difluorophenypthiazo le-4-
carboxamide 

0.000015 NH2  
\ 

NH 	F 

O 	N 

H2N I S  

116 (R)-5-amino-N-(5-(4-aminoazepan-1- 
yo-l-methyl-1H-pyrazol-4-y1)-2- 
(2,6-difluoro-3- 
methylphenypthiazo le-4- 
carboxamide 

0.000010 NH2  
\ 
N 

N 	1 
NH 	F 

N 

S H2N 
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117 (NH 

, 	--"N----"\--‘4  
N 

s,...,--„,NH 

*_--N
> 

F  0
\ 

NN-(1-methy1-5-(3-methylpiperazin-1- 
(S)-5-Amino-2-(2,6-difluorophenyl)- 

y1)-1H-pyrazol-4-yOthiazo le-4- 
carboxamide 

0.000876 

H2Nr-S  
F 

HCO2H 

118 F 	OH 
F JI--) 

N 
Nqr 

NH 
F 

N 

F  

5-amino-N-(1-(2,2-difluoroethy0-5- 
(4-hydroxyazepan-l-y1)-11-1-pyrazol-
4-y1)-2-(2,5-difluorophenyethiazo le-
4-carboxamide 

0.000292 

2N 	S 

119 F 

F-1%) 
,N 

NI
\ 
 ‘ rN  

(S)-5-amino-N-(1-(2,2-difluoroethyD- 
5-(4-(methylamino)azepan- I -y1)-1H-
pyrazo1-4-y1)-2-(2-fluoro-5- 
methylphenyl)thiazo le-4- 
carboxamide 

0.000044 

NH 	F 
N 

H2N 

120 F 	NH2  5-amino-N-(5-(4-amino-3- 
fluor° azepan-1 -y1)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4- 
carboxamide 

0.00030 

N 
H 

NH 	F 
O 	N 

I 
S H2N 
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121 F 	F 

I 	 NH2  
1\1 	N 

N
. 
	j 

NH 
F 

	

O 	N 

H2N 	S 
F 

5 -amino-N-(5 -(5 -amino-3 ,3 - 
difluoroazepan-l-y1)- 1 -methyl- 1 H-
pyrazo1-4-y1)-2-(2,6- 
difluorophenypthiazo lc-4- 
carboxamide 

0.000004 

122 F 

	

I 	 NH2  
N .„„N 

	

N. 	11 

NH 
F 

O 	N 

5-amino-N-(5 -((3 S,5 S)-5-amino-3 - 
fluoro azepan- 1 -yI)-1 -methyl-1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

0.000158 

I  H2N 	S 
F 

123 NH 
\ 
N...7Nj 

N 	I t.......„ 
NH 	F 

(S)-5-amino-2-(2,6-difluoropheny1)- 
N-(1-methy1-5 -(2-methylpiperazin- 1-

1 H-pyrazol-4-34)thiazo le yI)- 	 -4- 

0.000158 

carboxami de 

O 	N 

H2N 
F 

124 
NH 

N 
1 	/ 

5 -amino -2-(2,6-difl uoropheny1)-N-( 1 - 
methyl-5-(2,8-diazaspiro [4.5]decan-
8-y1)-H4-pyrazol-4-y1)thiazolc-4-
carboxamide 

0.000056 

NH 	F 

0 	N 
I 

S  H2N 
F 

125 F 	NH2  

t 
N N difluorophenyl)thiazolc-4- 

N ‘.....,, 
NH 	F 

5-amino-N-(5-(4-amino-3- 
fluoroazcpan-l-y1)- I -methyl- 1H-

I-4-y1)-2-(2,6- 

0.000056 

pyrazo 

carboxamide 

S H2N 
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126 F 

N
a nNH2 

N  

NH 
F 

O 	N 

H2N 	S 
F 

5-amino-N-(5 -((3R,5R)-5-amino -3- 
fluoroazepan- 1-y1)- 1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyOthiazo le-4- 
carboxamide 

127 F 

‘ 
N 	N 	/NH2 

I 
NH 	F 

5-amino-N -(5 -((3S ,5 R)-3-amino-5 - 
fluoropiperid in- 1 -yI)- I -methyl- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyOthiazo le-4-
carboxamide 

H 	S  2N 
r 

128 NH 

N 3 
N 
‘ \----. 

F 

N-(5-(1,4-diazepan-l-y1)-1-(oxctan-
3 -ylmethyl)-1H-pyrazol-4-y1)-5- 
amino-2-(2,6- 
difluorophenyOthiazo le-4- 
carboxamide 

N 
0 

>"--/ H2N 	F 

129 c0
,___,‘ 
	r-NH 

N NJ 

I 
NH 	F 

N-(5-(1,4-diazcpan- 1 -y1)- 1 -(oxetan-
3-ylmethyl)-1H-pyrazol-4-y1)-5- 
amino-2-(2-fluoro-5- 
methylphenyl)thiazo le-4- 
carboxamide 

N 

H2N 

130 0 	(-NH 

N ---, N J 
N. 	I t.,...„„„ 

NH 	F 

N-(5-(1,4-d iazepan- 1 -34)- 1-(oxetan-
3-ylmethyl)- 1H-pyrazol-4-y1)-5- 
amino-2-(2,5- 
difluorophenypth 'azo le-4- 
carboxamide 

N 

H2N 
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131. HO 

\ 
N ......N 

1 
NH 	F  

carboxamide
Nt.,-, 

(R)-5-amino-2-(2-fluoropheny1)-N- 
(5 -(4-hydroxy-4-methylazepan-1 -yI)-
1-methy1-1H-pyrazol-4-yOthiazo le-4- 

H2N 

132 HO 
,,,0 (S)-5-amino-2-(2-fluoropheny1)-N-

(5-(4-hydroxy-4-methylazepan- I -yI)-
1 -methy1-1H-pyrazol-4-yOthiazo le-4-
carboxamide 

\ 
N ,-N 

N 	1 
t.„...., 

NH 	F  

O 	N 
4
0

, 
 

H2 N 	S  

133 H 
N 

N 	N 

NH 	F 

0 	N 

H2N 	S  F 

(R)-5-amino-2-(2,6-difluoropheny1)- 
N-(1 -methy1-5-(6-methy1-1,4- 
d iazep anH-pyrazol-4- -1 -yI)-1 
yflth iazo le-4-carboxamide 

134 H 
(r-N 

\N 	N  i'l% 

NH 	F 

0 	N 

H2N 	S  F 

(S)-5-amino-2-(2,6-difluorophenyI)- 
N-(1-methyl-5-(6-methyl-1,4- 
diazepan-l-y0-1H-pyrazol-4-
yOthiazole-4-carboxamide 

135 OH 
F 

F 
1 Thi 

N 	N  
N 	1 

NH 	F 

(S)-5-amino-N-(1 -(2,2-difluoroethyI)-
5-(4-hydroxyazepan-l-y1)-1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyflthiazo le-4-
carboxamide 

N

S  
H2N 
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136 OH .:-.• (R)-5-amino-N-(1-(2,2- 
an- 1- 

yl)- 1 H-pyrazo I-4-y1)-2-(2,6- 
dill uorophenyl)thiazo le-4- 
carboxamide 

Fdifluoroethyl)-5-(4-hydroxyazep 

1 
NH 	F 

N 

H2N 

137 F 
F--,,, 	

OH 

N 	N 
N\\  r 

NH 
0 	N 	

F 

H2N 	S 

(S)-5-amino-N-(1 -(2,2-difluoroethyl)- 
5-(4-hydroxyazepan- 1 -y1)- 1 H- 
pyrazo 1-4-y!)-2-(2-fluoro-5- 
methylphcnyOthiazo le-4- 
carboxamide 

38 F 	OH 

N 
N

vi 
 r 

(R)-5-amino-N-(1 -(2,2- 
difluoroethyl)-5-(4-hydroxyazep an- 1 - 
y1)- 1H-pyrazol-4-y1)-2-(2-fluoro -5-
methyl p hcnyl)th iazo le-4- 
carboxamide NH F 

N --. 
H2N 

139 

	

1 	
NH2  

	

N.N 	
' iF 

NH 	F 
N 

5-amino-N-(5-((4R,5R)-4-amino-5- 
fluoroazepan- 1 -y1)- 1-methyl- 1H-
pyrazol-4-y0-242,6- 

0.000040 

difluorophenyl)th iazo1e-4- 
carboxamide 0 

H2N 	S  

140 1 	,\ NH2 

N
.N F  

w 	
/ 

NH 	F 
N 

5-amino -N-(5-04S,5S)-4-amino-5 - 
fluoro azepan- 1-y1)- 1-methyl-1 H-
pyrazol-4-yl)-2-(2,6-
difluorophenyethiazo le-4-
carboxamide 

0.000067 

0 

H2 N 	s 
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141 N' 

is  N --...."N  --) 
N. 	I Ave,....„,_ 

NH 	F 

(S)-5-amino-2-(2,6-difluoropheny1)- 
N-(5-(2,4-dimethylpiperazin-1-y1)- 1- 
methyl-1H-pyrazol-4-ypthiazo le-4- 
carboxamide 

O 	N 

S  H2N 
F 

142 
/tit r'Ne" 

. 	I 
NH 	F 

‘N 	N JN-(5-(2,4-dimethy1piperazin-l-y1)-1- 
(R)-5-amino-2-(2,6-difluoropheny1)- 

methyl-1H-pyrazol-4-ypthiazo le -4- 
carboxamide 

N 

S I-12N F  

143 c! 	
c
,/—NH 

N „„,„...1--F 

1 	F 
NH 	F 

5-amino -N-(1 -cyclopropy1-5-(6,6- 
difluoro -1 ,4-diazepan-l-y1)- 1H-
pyrazo 1-4-y1)-2-(2,5- 
difl uorophenyOthiazo le-4- 
carboxamide 

ON 

S  H2N 
F 

1..44 

<7 	

(---NH 

I 	F 
NH 	F 

5-amino-N-(1 -cyclopropy1-5-(6,6-
difluoro-1,4-diazcpan- 1 -yI)- 1 H-
p yrazol-4-y1)-2-(2-fluoro-5-
methylp henypthiazo le-4-
carboxamide 

N 

H2N 

145 cc/ 	(—NH 5-amino -N-(1-cyclopropy1-5-(6,6- 
difluoro-1 ,4-diazepan-1 -y1)-1H-
pyrazo1-4-y1)-2-(2,6- N 

I 	F 

NI

H 	F 
difluorophcnypthiazo le-4- 
carboxamide 

O 	N 

H2N 	S 
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146 OH 

\ 

N. 	I t„—„,, 
NH 	F 

N 	
N methy1-1H-pyrazol-4-ypthiazo 

5-amino-2-(2,6-difluoropheny1)-N-(5- 
(4-hydroxy-4-methylazepan-1-y1)-1- 

le-4- 
carboxamide 

S  2N 

147 \ NH2 

,N 
N 
0 	/  
	' iF 

 
NH 	F 

5-amino-N-(5-((4S,5 R)-4-amino-5- 
fluoro azepan- 1-y1)-1-methyl- 1H-
pyrazol-4-yl)-2-(2,6-
difluorophenyl)thiazo le-4- 
carboxamide 

N,-- 
0 

H2N F  

148 FOH 
F 

,N 
N 	/ 

\\ 	/ 

(S)-5-amino-N-(1 -(2,2-difluoroethyl)- 
5-(4-hydroxyazepan-1-y1)-1H-
pyrazol-4-y1)-2-(2,5- 
difluoropheny Othiazo le-4- 
carboxamide 

NH 	F 
O N 

H2
F 

 

149 „OH 

N 

i 	
N  

(R)-5-amino-N-(1-(2,2- 
difluoroethyl)-5-(4-hydroxyazepan-1 - 
y1)- 1H-pyrazol-4-y1)-2-(2,5-
difluorophenypthiazo le-4-
carboxamide 

NH 	F 
O S 

H2
F  

150 NH2 

N N 	F 

5-amino-N-(5-((4R,5S)-4-amino-5-
fluoroazepan-l-y1)-1-methyl- 1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4- 
carboxamide 

‘ 
NH 	F 

0 	N 
I 

S H2N 
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151 H 

\ O
F 

I 
NH 	F 

N 

H2N I S F 

5 -amino-2-(2,6-difluorophenyfl-N-(5- 
(6-fluoro-1,4-diazepan- 1-y1)- 1 - 
methyl-1H-pyrazol-4-yOthiazole-4- 
carboxamide 

152 NH2  
F 

F ik t,4 

I 
NH 

(R)-5 -amino -N-(5-(4 -aminoazepan- 1- 
y1)-1 -(2,2 -difluoroethyl)-1H-pyrazol- 
4 -y1)-2 -(2,6-difluorophenyOthiazo le-
4-carboxamide 

O 	N 
I 

H2N 	S 
F 

153 F 

t 	mm-12 
N 	N 

N 	1 ‘ 
NH 

O 	N 

I-12N 	S 	/ 
F 

5 -amino-N-(5 -((3S,5R)-5-amino-3 - 
fluoro azepan-l-y1)- 1 -methyl-1H-
pyrazol-4 -y1)-2-(2 ,6 - 
d ifluorophenyl)th iazo le-4 - 
carboxamide 

154 F 

I 	 NH2  
N1 	N 

N 	i 

NH 
F 

O 	N 

5 -amino-N-(5-((3 R,5S)-5-amino-3- 
fluoroazepan-1 -y1)- 1 -methyl-1H-
pyrazo 1-4-y1)-2 -(2 ,6-
difluorophenyl)thiazo le-4 - 
carboxamide 

0.000010 

H2N 	S 
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155 

\ 
N 

F 

1 
NH 

O 
I 

H2 N 

NI-12  

F 

5-amino-N-(54(3R,4S)-4-amino-3-
fluoroazepan- 1 -y1)- 1-methyl-1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenAthiazo le-4- 
carboxamide 

N 

S  
F 

156 

\ 
N 

F, >151H2 5-amino -N-(5-((3S,4R)-4-amino-3- 
fluoroazepan- I -yI)- I-methyl-1H-
pyrazol-4-y14-2-(2,6- 
difluorophenypthiazo le-4-
carboxamide 1 

NH 

H2N 

F 
N 

F 

157 

\ 
N 

F 

1 
NH 

H2N 

.....N H 2  

F 

5-amino-N-(5-((3R,4R)-4-amino -3-
fluor° azepan- 1 -y1)- 1-methyl- I H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyethiazo1e-4-
carboxamide 

---4 
0.000147 

F 

158 

\ 
N 

N.  

NH2  5-amino-N-(5-((3S,4S)-4-amino-3- 
fluoroazepan-1 -y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6- 

NH 

H2N 

F 

difluorophenyOthiazo le-4-
carboxamide 
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159 F 

N ,- 	NH2 
N 	I t.....,, 

NH 	F 

5 -amino -N-(5 -((3R,5R)-3 -amino-5 - 
fluoropiperidin-1 -y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide 

N 

S  H2N 

160 

(

r-- N 
H 

\ 

F 

F 

5 -amino-N-(5 -(6,6-difluoro- 1 A-
diazep an- 1 -y1)- 1 -(oxetan-3 - 
ylmethyl)- 1 H-pyrazol-4-y1)-2-(2,6-
difluorophenypthiazole-4- 
carboxamide 

0Tht  
N.„......---1-F N 

1 
NH 

O 	N 

H2N S  

161 ,NH2 
F 

F )Th 

N , t 
NH 

0-)N--Ti

S  

N, 

F 

(R)-5 -amino-N-(5 -(4-aminoazepan-1 - 
y1)- 1 -(2,2 -difluoroethyl)- 1 H-pyrazol-
4-y1)-2-(2,5 -difluorophenyl)thiazo le-
4-earboxamide 

0.00012 

i' 
H2N 

162 p 	OH 

N 
N C I 

NH 

5 -amino -242,6 -difluo ropheny1)-N -(5 - 
(4-hydroxyazepan- 1 -y1)- 1 -(oxetan-3 - 
ylmethyl)-1 H-pyrazol-4-yOthiazo le-
4-carboxamide 

O 	N 
1 

H2N 	S 
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163 OH 5-amino-2-(2-fluoro -5-
methylpheny1)-N-(5-(4- 
hydroxyazcpan-1 -y1)- 
ylmethyl)-1H-pyrazol-4-yl.)thiazole- le- 
4-carboxamide N 	1 

NH 

O 

H2N 

N 
1 

164 

N 
N 

1 
N H 

O 	N 

H2N 	S 
 

NH2  

F 

(R)-5-amino-N-(5-(4-aminoazepan-1-
y1)- 1-(oxetan-3-ylmethy1)- 1H-
pyrazol-4-y1)-2-(2,6- 
difluoro phenyl)thiazo le-4-
carboxamide 

165 

COTh 

bl 

H 

NH 

O 	N 

H2N 	S  

5-amino -2-(2,6-difl uoropheny1)-N-(5-
(6-fluoro-1,4-diazepan-1 -y1)-1- 
(oxetan-3-y1methy1)- 1H-pyrazol-4- 
yl)thiazole-4-carboxamide 

166
F (S)-5-amino -N-(5-(5-amino -3,3 - 

difluoroazepan-1 -y1)-1-methy1-1 H-
pyrazol-4-y1)-2-(2,6- 
difluorophenypthiazo1e-4- 
carboxamide 

0.000006 

N. 	N 
NN  

NH 

0 

H2N 

NH2  

F 

N 

167 F 	F (R)-5-amino-N-(5-(5-amino-3,3- 
difluoroazepan- 1-y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6- 
difluo rophenyOthiazo le-4- 
carboxamide 

0.000003 

N
N
\
--fi 

\--A' NH 

0 

H2N 

x NH2  

N 

S 
F 
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168 C 
i  

NH 

N 	N ___ 411, 
 

F 	
F 

NH 	F 

N-(1-methyl-5-(3-

I 

(R)-5-amino-2-(2,6-difluoropheny1)- 

(trifluoromethyl)piperazin- 1 -y1)-1H-
pyrazol-4-yl)thiazole-4-carboxamide 

N 

S  2N 

169 ('NH F 

N
--," N*--)114-- 

Fe 
-F 

*_.„..„. 
NH 	F 

j(trifluoromethyppiperazin-1 

(S)-5-am ino-2-(2,6-difluoropheny1)

N

- 
N-(1 -methy1-5-(3 - 

-y1)-1H- 
pyrazo1-4-y1)thiazole-4-earboxamide 

H2N 

170 F 	HO 

F "I-1 
N 

N 

(S)-5 -amino -N-(1 -(2,2-difluoro ethyl)-
5-(3 -hydroxyazepan- 1-y1)- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazo1e-4-
carboxamide 

NH 

N 

H2N 	s  

F 

171 F 	HO 

F "Ci 
N 

N 

(R)-5-amino -N-(1 -(2,2- 
difluoroethyl)-5 -(3 -hydroxyazepan- 1 - 
y1)- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenypthiazo le-4- 
earboxamide NH 

H2N 
	
s 

‘, 
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172 F 

	

KLI 
	

/^-NH 

	

N, N 	N 

F 

5-amino-N-(5-(6,6-difluoro -1,4-
d iazepan- 1-y1)- 1-(2,2-difl uoro ethyl)- 
1H-pyrazol-4-y0-2-(2,6- 
difluorophenyl)thiazo le-4-
earboxamide 

NH 

O 

H2N 	S 

F 

173 F 

	

F
,H 	(--NH 

	

. N 	N 

1\1‘ 	( 	OH 

5-amino-N-(1-(2,2-difluoroethyl)-5-
(6-hydroxy- 1 ,4-diazepan- 1 -y1)-1 H-
pyrazo 1-4-y1)-242,6- 
difluorophenyl)thiazo le-4-
carboxamide 

NH 

N 
/ 

H2N 	S 

F 

174 abbCNH 
H 	N  ‘,,...) 

N. 
NH 	F 

N 

(S)-5-amino-2-(2,6-difluoropheny1)- 
N-(5-(2-methylpiperazin- 1-y1)- 1 H- 

le-4-carboxamide pyrazol-4-y0thiazo 

0`5..-- 
\ / 

H2N"---.S  
F 

175 itehr NH 
H 	

N,,,
) 

N 
1 

NH 

(R)-5-amino-2-(2,6-difluoropheny1)- 
N-(5-(2-methy1piperazin-l-y1)-1H-
pyrazo1-4-yOthiazole-4-carboxamide 

2 N 

176 

\ 
N N 

NH 	F 

(S)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(2-ethy1-4-methylpiperazin-1-

11H-pyrazo 1-4- y1)- -methyl- 
yl)thiazo le-4-earboxamide 

O 	N 

S H2N 
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177 
i,•(--"N" 

\N 	RI ,) 

t 	i 
NH 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-(5 -(2-ethy1-4-methylpiperazin- 1 - 
y1)- 1 -methyl- 1H-pyrazol-4- 
yl)thiazole-4-carboxamide 

H 	S  2N 

178 HO 

F 

5-amino-2-(2-fluoro-5- 
methylpheny1)-N-(5-(4-hydroxy-4-
methylazepan- 1-y1)- I -methyl- I H-
pyrazol-4-yl)thiazole-4-carboxamide 

N 

1 
NH 

o 	N 
I 

H2N 	S  

179 F 

,N 
N 

\\ 	/ 

NH 

F 

5 -amino-N-(1 -(2,2-difluoroethyl)-5 - 
(6-fluoro- 1,4-diazepan- 1 -yI)- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

NH 
O 

N 

/ H2N 	S \ 

F 

180 F 

F 

I 
NH 

0 

H2N 

N 

NH2  (R)-3-amino-N-(5-(4-aminoazepan-1- 
y1)- 1-(2,2-difluoro ethyl)- 1 H-pyrazo I- 
4-y1)-6-(2-fluorophenyl)pico linami de 

181 HO 

N 	N 
N 

(S)-5-amino-2-(2,6-difluoropheny1)-
N-(5 -(3-hydroxyazepan- 1 -y1)- 1 - 
methyl- 1H-pyrazol-4-yOthiazo le-4-
carboxamide 

NH 
0 

/ 
H2N 	s 
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182 HO 

I 
N 

N` 	
// 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(3-hydroxyazepan-1 -y1)-1 - 
methyl-1H-pyrazol-4-y1)thiazo le-4- 
carboxamide 

NH 

/ 
H2N 	s 

183 F 	F 5-amino-N-(5-(3,3-difluoro -5-
(methylamino)azepan-1 -y1)-1 - 
methy1-1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4- 
carboxamide 

NH 

\ 
N t I 	

NH 	F 
N 

0 
S 

	

H2N 	F 

184 F 

\ 
N 	N 	NH2 

N 
NH 	F 

5-amino-N-(543R,5S)-3-amino-5-
fluoropiperidin-1-3/0-1-methy1-1H-

I pyrazo -4-y1)-2-(2,6- 
d ifluorop henypthiazo le-4- 
carboxamide 

0 	-N 

r'S 
H2 N 

185 F 	....NH2  

F 
\ 	1 

NH 
F 

	

O 	N 

(R)-5-amino -N-(5-(4-aminoazep an-1 - 
y1)-1-(2,2,2-trifluoroethyl)-1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo 1e-4-
carboxamide 

H2N 	S 
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186 

	

F 	F 

F 

	

.N 	r'NH 
Ng-- Ntj 

NH 
O 

N 	F 

	

H2 N 	I 
S 

N-(5-(1,4-diazepan- 1 -y1)- 1-(2,2,2-
trifluoroethyl)-1H-pyrazol-4-y1)-5- 
amino-2-(2,6- 
difluorophenyOthiazo le-4-
carboxamide 

187 NH2 

.N 	N  
N 	 OH 
‘ 

5-amino-N-(5-(4-amino-5- 
hydroxyazepan- 1 -34)- 1 -methyl- 1H-
pyrazol-4-yl)-2-(2,6-
difluorophenyl)thiazo le-4- 
carboxamide 

NH 	F 
N 0 

I 
S  H2N 

F 

188 F F 

, 
N N r carboxamide 

NH 
0 

H2N 	/ s 
kj_ 

F 

5-amino-N-(5-(3,3-difluo roazepan- 1- 
1-methyl- 1H-pyrazol-4-y1)-2- y1)- 

(2,6-difluorophenyl)thiazo le-4- 

189 F 

\ 
N 
	

/NH2 " 	' 
I 

NH 	F 

5-amino-N-(5-((3S,5 S)-3-amino-5- 
fluoropiperidin- 1 -y1)-1 -methyl-1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyOthiazo le-4- 
earboxamide 

2N 

190 (-NH 

N N 	OH 

NH 

0 	N 

5-amino-2-(2,6-difluoropheny1)-N-(5- 
(6-hydroxy-6-methyl- l,4-d iazepan- 1- 
yD-1-methyl- 1H-pyrazol-4- 
yl)thiazo le-4-carboxamide 

H2N 	S 
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191 NH 
k 
. N
N 

I 
NH 

F 
O 	N 

H2N 	S 

5-amino-2-(2,6-difluoropheny1)-N-(5-
(6-fluoro-6-methy1-1,4-diazepan-l-
y1)-1 -methy1-1H-pyrazol-4- 
yl)thiazole-4-earboxamide 

192 NH 
/ 

N 
1 

NH 
F 

N 

5-amino-2-(2,6-difluorophenyl)-N-(5-
(6-methoxy-6-methy1-1,4-diazepan-l-

1 H-pyrazol-4- y1)-1-methyl- 
yl)thiazole-4-earboxamide 

S H2N 

193 ,rNH 

H 	NF N 
I 	F 

NH 	F  

0 	N 

5-amino-N-(5-(6,6-difluoro-1,4-
diazep an- 1 -y1)-1H-pyrazol-4-y1)-2- 
(2,6-difluorophenyOthiazo le-4- 
carboxamide 

I 
H2 N 	S  

194 

I 

It 
 N

i
z— N \___ 

J
NH 

5-amino-2-(2,6-difluoropheny1)-N-(5- 
(6-methoxy- 1 ,4-diazepan-1 -3[0-1- 
methyl- I H-pyrazol-4-yOthiazoIe-4- 
carboxamide 

NH 	F 
0 	N 

S H2N 

95 NH2  
1 
N 

N / ‘ 

5-amino-N-(5-(4-amino-5- 
fluor° azepan-l-y0-1-methyl-1F1- 
pyrazol-4-yl)-2-(2- 
fluorophenyl)thiazole-4-carboxamide NH 	F 

N 0 
I 

H2N 
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196 NH2 

N F  
11% ( 

5-amino-N-(5-(4-amino-5- 
fluoroazepan- 1 -y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2-fluoro-5-
methylphenyl)thiazole-4- 
carboxamide 

NH 	F  

0 	
N 

2 	S 

197 

N F 
1 

NH 

O 	N 

H2N 1S 

F 

F 

H
(R)-5-amino-2-(2,6-difluoropheny1)-
N-(1-methyl-5-(4-(2,2,2-
trifluoroethylamino)azepan-1 -y1)-1H-
pyrazol-4-yOthiazole-4-carboxamide 

F 

198 F 	F 

1 
N 	NH 

N. 	N e,--/ 

NH 

0 	N 

H2 N 

3-amino -N-(5-(6,6-difluoro -1,4-
diazep an-1 -y1)-1-methyl- 1H-pyrazol-
4-y1)-6-(2-fluorophenyl)p i co lin amide 

199 F 

I 
N 

N 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(3-fluoroazepan-l-y1)-1 -methyl-
1H-pyrazo 1-4-yOthiazo le -4- 
carboxamide 

NH 

i 
H2N 	s 

F 

200 F 

N 	N  
N

\ 	/ 

(S)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(3-fluoroazepan-1-y1)-1-methyl-
1 H-pyrazol-4-yl)thiazo le-4-
carboxamide 

NH 

i 
N 

H N 	s 
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201 OH 

I 
, N 

N 	/ ‘ 	i 

5-amino-2-(2,6-difluorophenyI)-N-(5-
(3 -hydroxy-3 -methylazepan-1 -yI)-1-
methyl- 1H-pyrazo1-4-yflthiazo le-4- 
carboxamide 

NH 
0 

N 
/ 

H2N 	S 

F 

202 NH2 

N
fluor° 

,
NN F  

‘ 	/ 

5-amino-N-(5-(4-amino-5- 
azepan-l-y1)-1-methy1-1H-

pyrazo1-4-y1)-2-(2,5- 
difluorophenypthiazo le-4- 
carboxamide NH 	F 

0 	N 

H2N 

203 F 
NH2  

F 

NN  
Ne C 

5-amino-N-(5-(4-amino-5- 
fluoroazepan- I -y1)- I -(2,2- 
difluoroethyl)- I El-pyrazol-4-y1)-2-
(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

F 
,--)

NH
'•-,— N Oh—N`  2 , 

H2N

A  

S  
F 

204 (R)-5 -amino -N-(5-(4-(2,2- 
difluoroethylamino)azepan-1 -y1)-1 - 
methyl- 1H-pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

NH F 

NH 

O 	N 

H2N 	S 
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205 H 

(--N Di's--  \ 
N 

N v  I 
NH 

5-amino-2-(2,6-difluoropheny1)-N-(1- 
methyl-5-(5-methyl-1 ,4-diazepan- 1- 
y1)-1H-pyrazol-4-yOthiazo le-4- 
carboxamide 

O 	N 

H2N 	S 

206 NH 

N 
‘ I 	

NH 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(6-fluoro-6-methy1-1,4- 
diazep an-l-y0-1 -methyl-1 H-pyrazol-
4-yl)thiazole-4-carboxamide 

0 	N 

H2N 

207 (—NH 

\ 	N.,.......14 OH N 
N 

NH 	F 
N 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(6-hydroxy-6-methyl-1,4- 
diazepan-l-y1)- 1 -methy1-1H-pyrazol-
4-yl)thiazole-4-carboxamide 

I 
H2N 	S  

208 (r—NH 

N 	N 	•410H 

N  
NH 	F 

N 

(S)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(6-hydroxy-6-methy1-1,4- 
diazepan-1 -y1)-1 -methy1-1H-pyrazo1-
4-yl)thiazole-4-carboxamide 

2N 	S 

209 NH 
1  N 	N 	"IF N' 	il 

NH 
F 

	

O 	N 

H2N 	S 

(S)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(6-fluoro-6-methy1-1,4-
diazepan-1-y1)-1-methy1-1H-pyrazol-
4-yOthiazole-4-carboxamide 
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210 F 

F "CI 	‘,..\ NH2  

N, 

N‘ N t 

5-amino -N-(5 -((4S,5S)-4-amino-5-
fluoroazepan- 1-y1)- 1 -(2,2- 
difluoroethyl)-1H-pyrazol-4-y1)-2- 
(2,6-difluorophenyOthiazo le-4- 
earboxamide NH 	F 

0 	N 

S H2N 

211 F 

Et-Li 	
NH2 

. N, _ 	"liF 
"N‘ t 

5-amino-N-(5-((4R,5 R)-4-amino-5-
fluoroazepan- 1-y1)- 1-(2,2- 
difluoroethyl)-1H-pyrazo1-4-y1)-2- 
(2,6-difluorophenypthiazo le-4- 
carboxamide 

NH 	F 

0 	N 

S  H2N 

212 „NH2  

N 

N\ 	
i 

5-amino-N-(5 44,S,5 S)-4-amino -5-
fluoroazepan- 1-y1)- 1-methyl- I H-

1-4-y1)-2-(2-fluoro-5- pyrazo 
i 

methylphenyOthiazo le-4- 
carboxamide 

NH 

NH 	F 

0 	N 

S H2N 

213 I 	NH2  

,N 
N 	) 	F 

5-amino-N-(5-((4R,5R)-4-amino-5- 
fluoroazepan - 1-yI)- 1 -methyl- I FI-
pyrazol-4-y1)-2-(2-fluoro-5- \ \ 	i 
methylphenyethiazo le-4- 
carboxamide 

NH 	F 

0 	N it  

H2Nr-S  

214 rNH 

IN 	(NI jc-F 
N 	i 	F 

0 

H2 N 	N 

NH 
 

3-amino -N-(5-(6,6-difluoro- 1,4- 
diazepan- 1-y1)- 1-methyl- 1H-pyrazo1- 
4-y1)-6-(2-fluorophenyl)pyrazine-2-
carboxamide 
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215 F 
 

5 -amino-2-(2,6-difluoropheny1)-N-(5- 
(5 -(dimethylamino)-3,3 - 
difluoroazepan- 1 -y1)-1 -methyl- 1 H-

1-4-yOthiazo le-4-carboxamide 

F N
\  

\ 

k 
NH 

N 
0 

H2N 	
S 

pyrazo 

216 
O 

NH2 

\ 	N 
N 
. 	1 

NH 

S 
H2N 

5 -amino-N-(5 -(5 -amino-3 - 
methoxyazepan-1 -y1)- 1 -methyl- 11-1-
pyrazo1-4-y1)-2-(2,6-
difluorophenypthiazo le-4-
carboxamide 

217 ,1\. H2  

.1\ c_. 	0/  

N‘ \ ( 

5-amino-N-(5 -((4S,5 S)-4-arnino-5- 
methoxyazepan-1 -y1)- 1 -methyl-1H-
pyrazol-4-y1)-2-(2,6- 
d ifluorophenyOthiazo le-4- 
carboxamide 

0.000066 

NH 	F 

0 	N 

H2N '' 	S  
F 

218 NH2  

\ 
N 	F . 	I 

NH 	F 

5-amino-N-(5-(5 -amino-3,3 - 
difluoroazepan- 1 -y1)- 1 -methyl-1H-
pyrazol-4-y1)-2-(2-
fluorophenyOthiazole-4-carboxamide 

N 

H2N 

219 NH2  5 -amino-N-(5 -(5 -amino -3 ,3 - 
difluoroazepan- 1-y1)-1 -methyl-1 H-
pyrazol-4-y1)-2-(2-fluoro-5- 
methylphenyl)thiazo le-4- 
carboxamide 

	

N 	F 

	

Ne  \ 	I 
NH 	F 

N 
I 

H2N 
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220 NH2  

F 
N1  

NI

H 	F 

5-amino-N-(5-(5-amino-3,3- 
difluoroazepan-l-y1)-1-methyl- 1H-
pyrazol-4-y1)-2-(2,5- 
difluorophenyethiazoIc-4- 
carboxamide 

H2N F  

221 NH2  
1 

, N 

\1 	/ 

5-amino-N-(5-((4S,5 S)-4-amino-5- 
fluoroazepan- 1-y1)-1-methyl-III-
pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazo le-4-
carboxamide NH 	F 

0 	N  

r-S H2  N 
F 

222 NH2  

N
fluor° 

, 

/ 

5-amino-N-(544R,5R)-4-amino -5- 
azepan- 1-y1)-1-methyl- I H-

pyrazo1-4-yI)-2-(2,5- 
difluorophenypthiazo lc-4- 
carboxamide NH 	F 

0 	N 4. 

H2  N 
F 

223 
F 

F 

NH 

1 
NH 

5-amino-N-(5-(6,6-difluoro-1,4- 
diazepan-l-y1)- 1-methy1-1H-pyrazo 1- 
4-y1)-2-(pyridin-2-yOthiazo le-4- 
carboxamide 

0.000206 

O 	N 

H2N 

224 
F F 5-amino-N-(5-(6,6-difluoro-1,4-

diazep an-1 -y1)-1 -methyl- I H-pyrazol-
4-y1)-2-(3-fluoropyridin-2- 
yOthiazole-4-carboxamide 

\ 
NH 

N 
I 

NH 	F 
N 

H2N 
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225 

\ 
N 	N  

NH 	F 

(S)-5-amino-2-(2,6-difluorophenyI)-
N-(1 -methy1-5-(5-methyl-1,4-
diazepan-1 -yl)-1H-pyrazol-4-
yl)thiazole-4-carboxamide 

0 	N 
I 

H2N 	S  

226 (--NH 
,‘k‘ 

N 
NH 	F 

(R)-5-amino-2-(2,6-difluoropheny1)- 
N-(1-methyl-5-(5-methyl-1,4- 
diazepan-1 -y1)- 1H-pyrazol-4-
ypthiazo le-4-carboxamide 

0 	N 
I 

H2N 	S  F 

227 \OH 

I 
, 

N 	/ 

(R)-5-amino-2-(2,6-ch fluoropheny1)- 
N-(5-(3-hydroxy-3-methylazepan-1 - 
y1)-1-methyl-1H-pyrazol-4- 
yl)thiazole-4-carboxamide 

NH 

H2N 	s 

F 

228 -:::, 	OH 

, 
N
‘\ 

 

NN-(5-(3-hydroxy-3-methylazepan-1- 
(S)-5-amino-2-(2,6-difluoropheny1)- 

y1)-1-methyl-1H-pyrazol-4- 
yOthiazole-4-earboxamide 

NH 
0 

/

N 
H2N 	s 

F 

229 ‘,„‘NH2 

N 

5-amino-N-(544S,5S)-4-amino-5-
fluoroazepan-l-y1)-1-methyl-1H-
pyrazol-4-y1)-2-(2- 
fluorophenypthiazole-4-carboxa 	de 

Nvi 
NH 	F 

0  

S H2N 
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230 NH2  
I 

N 
`"/F hi‘t  

5-amino-N-(5 -((4R,5R)-4-amino-5- 
fluoroazepan- I -y1)- 1-methyl- 1H-
pyrazol-4-y1)-2-(2- 

0.00024 

rN   
NH 	F 

fluorophenyl)thiazole-4-carboxamide 

0 	N 

2N 

231 NH2  

N 
' 	1 

NH 

0 	.-- N 

H2N 

Ffluoroazepan- 

F 

3-amino-N-(5 -(4-amino -5- 
1 -y1)- 1 -methyl- 1H- 

pyrazol-4-y1)-6-(2- 
fluorophenyppicolinamide 

232 NH2 

N 
I 

NH 

0 

H2N 	N 

3-amino-N-(5-(4-ammo-5- 
fluoroazepan- 1-y1)- 1 -methyl- 1 H-
pyrazol-4-y1)-6-(2- 
fluorophenyl)pyrazine-2- 
carboxamide 

233 F 
F —/

Th 
	C NH 

F 	N 	N ---)1'0 
I 

NH 

N 

H2N 	S  

F 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-(5-(3-methylpiperazin- 1 -y1)- 1- 
(2,2,2-trifluoroethyl)-1H-pyrazol-4- 
yl)thiazole-4-carboxamide 

234 
F 
	 NH2 

F 

5-amino-N-(5-(5-amino-3,3- 
difluoroazepan- 1 -y1)- 142,2- 
difluoroethyl)- 1H-pyrazol-4-y1)-2- 
(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

F 

F 
NH 

H2N 	S 
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235 

N
N 

1 	N 

NH 

H2N 	
N 

F 
 

NH2  
5 -amino-N -(5 -(4-amino -5 - 
fluoro azepan- 1 -y1)- 1 -methyl- 1H-
pyrazol-4-y0-2-(2-
fluorophenyOpyrimidine-4-
carboxamide 

236 
t 	

NH 
N 	N  

N 
\ 	J 

F 
F4-y1)-2-(2-fluorophenyl)pyrimidine-4-

5-amino-N-(5 -(6,6-difluoro - 1,4-
diazep an- 1 -y1)- 1 -methyl- 1H-pyrazol- 

NH 

N H2N 

237 
I 

N
, N 

NH2  5-Amino-2-(2-fluoro-phenyl)- 
pyrimidine-4-carboxylic acid [5 -(5 - 
amino-3 ,3-difluoro-azepan- 1 -y1)- 1 - 
methyl -1 1 H-pyrazol-4-yl]-amide /F 

F 
NH 

N 0 
N•--.. 

H2N 

238 

239 

240 

241 CF3  

, N 	N N 
1‘‘ 	/  

NH 
,:, ',.....„--N 

I 

a 

F 

(S)-5-amino-2-(2,6-difluoropheny1)-
N-( 1 -methy1-5 -(3 - 
(trifluoromethyOpiperidin- 1 -y1)- 1H-
pyrazol-4-yl)thiazole-4-carboxamide 

0
.

0 
 

I 

H2Nr-S 
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242 

1 
, N 

N 	, 
1 

NH 

0 

H2N 

PF3 

F 

(R)-5-Amino-2-(2,6-difluoro-phenyl)- 
thiazole-4-carboxylic acid (1-methyl-
5-(3-trifluoromethyl-piperidin- 1-y1)- 
1H-pyrazol-4-ylkamide 

0.000268 

N 

S 

243 NH2  

F 

NH 
N 

O 

--. 
H2N 

3-amino-N-(5-(4-amino-5- 
fluoroazepan- 1-y1)- 1-methyt- 1H-
pyrazol-4-y1)-6-(2- 

0.000123 

fluorophenyl)pyrazine-2-carboxamide 

244 NH2  

F 

N 
1 

NH 

0 	

"

N  

:-. 
H2N 

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

0.000141 

245 NH2  

F 
\ 
N 	N 

1 
NH 

N 

-...., 
H2N 

3-amino-N-(5-(4-amino-5- 
fluoroazepan- 1-y1)- 1-methyl- 1 H-
pyrazol-4-y0-6-(2-
fluorophenyflpico linamide 

0.000173 

246 

N 
. 	1 

NH 

0 

H2N 

NH2  

F 

3-amino-N-(5-(4-amino-5- 
fluoroazepan- 1 -y1)- 1-methyl- 1H-
pyrazo 1-4-y0-6-(2-
fluorophenyl)picolinamide 

0.000149 
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247 F 	F / 

NN 
N 

NH2   

(S)-3-amino -N-(5-(5-amino -3 ,3- 
difluoroazepan-1 -y1)-1 -methyl-1 H-
pyrazol-4-yl)-6-(2-
fluorophenyOpyrazine-2-carboxamide 

0.00001 

/ 

NH 

H2N 

N 

248 / 

I 

NH 

O N  

H2N 

F 	F 

N 
1 /N H2  

(R)-3-amino-N-(5-(5-amino-3,3- 
difluoroazepan-1-y1)-1 -methyl-1H-
pyrazol-4-y1)-6-(2- 

0.000007 

fluorophenyppyrazine-2-earboxamide 

249 
/ 	

F 	F 

N
—N 

NH2  

(S)-3-amino-N-(5-(5-amino-3,3- 
difluoroazepan-l-y1)-1-methyl-1H-
pyrazol-4-A-6-(2- 

0.00002 

1 	/ 

NH 

O 	N 

H2N 

fluorophenyl)picolinamide 

250 F 	F 

N
—N 

N  
' 	NH2  

(R)-3-amino-N-(5-(5-amino-3,3- 
difluoro azepan-1-y1)- 1-methyl- 1H-
pyrazol-4-y1)-6-(2 - 
fluorophenyl)picolinamide 

0.00003 

NH 

H2N 

251 ce"-- NN 

N 
	N 

I 
NH 

0 

H2N/-S 

F 
N 

5-Amino-2-(2,6-difluoro-phenyl)- 
thiazole-4-carboxylic acid (1-oxetan-
3-ylmethy1-5 -piperazin-1 -yl-1H-
pyrazol-4-yl)-amide 

>0.667 
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252 NH2  5-Amino-2-(2,6-difluoro-phenyl)- 
thiazolc-4-carboxylic acid [5-(5- 
amino-3 -methoxy-3 -methyl-azepan-1 - 
y1)- 1-methyl- 1H-pyrazol-4-yl]-amide 

0.000009 

\ N-,--N 	o 
N 

x.,....--...„ 
NH 

0 	N 

1 
r 

H2N
-s 

 
F 

253 NH2  

N 	N 
, 

N 	 OH 
...,..-N  

NH 

o 

F 

5-Amino-2-(2,6-difluoro-phenyl)- 
thiazole-4-carboxylic acid [545-
amino-3-hydroxy-3-methyl-azepan- 1-
y1)-1-methyl-1H-pyrazol-4-y1]-amide 

0.000048 

H2 N 	S  
F 

254 NHz  

\ 
, N 

N 

NH 

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 

0.000008 

O 
H2 N 	S  

F 

255 NH2  5 -Amino-2-(2,6-difluoro-phenyI)- 
thiazole-4-carboxylic acid [5-(5-
amino-3-hydroxy-3-methyl-azepan-1 - 
y1)-1-methyl-lH-pyrazol-4-yl]-amide 

0.000043 

OH 

NH 

H2 N 	S 
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256 NH2  5-Amino-2-(2,6-difluoro-phenyl)- 
thiazole-4-carboxyl ic acid [545- 
amino-3-fluoro -3-methyl-azepan-1- 
y1)- 1-methyl- 1H-pyrazo 1-4-ylkamide 

0.000009 

N 	N 

N
," 

t......--N  
NH 

H
2F 

 

257 OH 
te`thiazo 

N 
N 

\ 

5-Amino-2-(2,6-difluoro-phenyl)- 
1e-4-carboxylic acid [5-(3- 

fluoro-5-hydroxy-azep an- 1-y1)-1 - 
methyl- 1H-pyrazol-4-yl]-amide 

0.000043 

F 
NH 

OAS H
2F 

 

258 
F 	F 
\i-F 

N 	N  

NH 	F 

5-Amino-2-(2,6-difluoro-phenyl)- 
thiazo le-4-carbo xylic acid [1-methyl-
5-(3-tri fluoromethyl-p iperid in- 1 -y1)- 
1H-pyrazol-4-y1]-amide 

0.000353 

0 	N 

S  H2N 
F 

259 

260 

261 ,NH2 

\ 
N 

NH 

___ 

(S)-5-amino -N-(5-(5-amino -3 ,3 - 
difluoroazepan-1 -y1)-1-methy1-1 H-
pyrazo 1-4-y1)-2-(pyridin -2-
yOthiazolc-4-carboxamide 

0.000058 

\ 
H2N 
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262 

\ 

kl/  

NH2 

NH 

/ 

(R)-5-amino-N-(5-(5-amino-3,3- 
difluoroazepan-1 -y1)-1 -methyl- 1H-
pyrazo1-4-y1)-2-(pyridin-2-
yl)thiazole-4-carboxamide 

0.000019 

H2N 
\ 

263 

\ 
N 

NH2  :-. 

NH 

F 

/ 

5-amino-N-(5-((4S,5S)-4-amino-5- 
fl uoroazepan-l-y1)-1-methy1-1H-
pyrazol-4-y1)-2-(pyridin-2-
yl)thiazole-4-carboxamide 

0.000568 

H2N 
\ 

264 

NI 
Ni  

NH2 :-- n 
N --.....---t-  F 

NH 

0 

(S)-5-amino-N-(5-(5 -amino-3,3 - 
difluoroazepan-l-y1)-1-methyl-1H-
pyrazo 1-4- 1)-2-(3-fluoromidin-2-
yl)thiazole-4-earboxamide 

0.000027 

N— 

H2N 
\ 

265 NH2  5-amino-N-(54(4R,5S)-4-amino-5- 
fluoroazepan- 1-y1)- 1-methyl-1H-

1-4-y1)-2-(2-fluoro-5- 

0.000038 

pyrazo 
methylphenyOthiazo le-4-carboxamide 

NH 

N 

H2N 
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266 \NH2  

N

,.. 
1 

,N 	 F 
N 	/ 

\\ 	
/ 

5-amino-N-(5-((4S,5R)-4-amino-5- 
fluoroazepan-1-y1)-1-methy1-1H-
pyrazol-4-y1)-2-(2-fluoro-5- 

0.000253 

methylphenyl)thiazole-4-carboxamide 
NH 	F 

0 	N 

,^s 
HN 

F 

267 
I 	

NH2 

N N, 

5-amino-N-(5-((4R,5S)-4-amino-5- 
fluoroazepan- 1-y1)-1 -methyl- 1 H-
pyrazol-4-y1)-2-(2-
fluorophenyOthiazole-4-carboxamide 

0.000064 

NH 

H S 2N 

268 NH2 

,,‘F.  

N 
N 

NH 

ON 	N 	\ 

5-amino-N-(5-((4R,5R)-4 amino-5- 0.000186 

fluoroazepan-1-y1)-1-methyl-1H-
pyrazo1-4-y1)-2-(3-fluoropyridin-2- 
ypthiazo le-4-carboxamide 

, C 1 ./,_ 
S  N2N 	i 

F 

269 LNH2 

F 

\ 
,, N 

N 

NH 

N— 

5-amino-N-(5-((4S,5 S)-4-amino -5 - 
fluoroazepan-1-y1)- I -methyl- 1H-

1-4-y1)-2-(3-fluoropyridin-2- 

0.000091 

pyrazo 
yl)thiazole-4-carboxamide 

./ 
H2N 

F 

270 
I 	

,,\NH2 

,N 
N

\ 	
IiF 

5-amino-N-(5 -((4S,5 R)-4-amino-5 - 
fluoroazepan-1-y1)-1-methy1-1H-
pyrazo1-4-y1)-2-(2- 
fluorophenyl)thiazole-4-carboxamide 

0.000091 

NH 

N 

H2N 
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271 NH2 

N
fluoro 

, 
N 	

/ 	
i F  

\\  

5-amino-N-(5-((4R,5S)-4-amino-5- 
azepan- 1 -y1)-1-methyl- 1H-

pyrazol-4-y1)-2-(2,5- 

0.000058 

difluorophenyl)thiazo le-4- 
carboxamide NH F   

O 	

N 

H2N 
F 

272 NH •2<, 	2 

N 
N 	 "/F 

5-amino -N-(5 -((4S,5R)-4-amino -5 - 
fluoroazepan- 1 -y1)-1-methy1-1H-
pyrazol-4-y1)-2-(2-fluoro-5- 

0.000147 

\\ 	/ 
rnethylphenyethiazole-4-carboxamide 

NH 

H2N 

273 NH2 

\N 	NF 

NC I _--..,... 
NH 

CN-," 
) 	4 

, g  

(R)-5-amino-N-(5-(5-amino-3,3- 
difluoroazepan-1 -y1)- 1-methyl- 1H-
pyrazol-4-y1)-2-(3-fluoropyridin-2- 

0.000032 

le-4-carboxamide yOthiazo 

H2Nr-S  
F 

274 NH2 

,F 

i
NI 

N 

NH 

_ 

5-amino-N-(5-((4R,5R)-4-amino-5- 
fluoro azepan- 1-y1)-1-methyl- 1H-
pyrazol-4-y1)-2-(pyridin -2- 
ypthiazole-4-carboxamide  

0.00125 

H2N 
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275 NH2  5-Amino-2-(2,6-difluoro-3-io do-
pheny1)-thia zo le-4-carboxylic acid [5-
(5-amino-3 ,3-difluoro-azepan- 1 -y1)- 1-
methyl- 1H-pyrazo 1-4-yl]-amid e N 	F 

NI  
NH F 

0 	N S it 

H2N 
F 	I 

276 NH2 
;:- 

F 

R
pyrazol-4-y1)-2-(2,5- 

NH F 

5-amino-N-(5-((4S,5S)-4-amino-5-
fluor° azepan- 1 -y1)- 1-cyclopropyl- 1I-1- 

difluorophenyOthiazo le-4- 
carboxamide 

0 	N 

S H2N 

277 H1-12 

N 

NH 

5-amino -N-(5 -((4S,5 S)-4-amino -5-
fluor° azepan- I -y1)- 1 -cyclopropyl- 1 H-
pyrazo 1-4-y1)-2-(2-fluoro-5-
methylphenyethiazole-4-carboxamide 

0 	N • 

H
HS 

2N 

278 NH2 5-amino-N-(5 -((4S,5 S)-4-amino-5-
fluoroazepan- 1-y1)- 1-cyclopropyl- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenypthiazo le-4- 
carboxamide 

F 

\ 
NH 

S H2N 
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279 NH2  

N 	 F 
NH 	F 

N 
0 

H2N
r-S  

F 

5-Amino-2-(2,6-difluoro-phenyl)-
thiazole-4-carboxylic 

N 

 acid [5-(5- 
amino-3 ,3-difluoro-azepan- 1 -y1)- 1 - 
cyclopropyl-1 H-pyrazo 1-4-yl]-amide 

280 NH2 (R)-5-amino-N-(5-(5-amino-3,3- 
di fluoroazepan-l-y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazo le-4-
carboxami carboxamide 

0.00001 

F 

NH 
F ,yI  

N 

S  H2N 
F 

281 
F 	

NH2 (S)-5-amino-N-(5 -(5-amino -3,3- 
difluoroazepan-1 -yI)- 1-methy1-1 H-
pyrazol-4-y1)-2-(2,5- 
difluorophenyl)thiazo le-4- 
carboxamide 

0.00002 

F)Th
F 

 
/
NI 

N 	I 	F 
%.. .N

NH F 

O 	

N 
\ 

S  112N.  
F 

282 NH2  

N 
, 

NH 

(S)-5 -amino-N-(5 -(5-amino -3,3 - 
difluoroazepan-l-y1)-1-methy1-1H-
pyrazol-4-y0-2-(2,5-
difluorophenyflthiazo le-4- 
carboxamide 

0.000004 

N 

H2N 
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283  NH2  

N 

NH F 

(R)-5 -amino-N-(5-(5 -amino-3 ,3 - 
difluoroazepan-l-y1)-1-methyl-IH-
pyrazol-4-y1)-2-(2,5- 
difluorophenyethiazo le-4- 
carboxamide 

0.000008 

0 	N 

H2 N 	S  

284 NH2  
Et- 

\ 
N 

N 

NH 

(S)-5-amino-N-(5-(5 -amino -3,3- 
difluoroazepan- 1-y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2-fluoro-5- 

0.000015 

methylphenyl)thiazole-4-earboxamide 

N 

/ 
H2N

r'S  

285 NH2  

	

N.--V N 	F  
N. 	It \‘‘,„,..„ 

	

-N 	F 

((R)-5-amino -N-(5-(5 -amino -3 ,3 - 
difluoroazepan- 1 -y1)-1-methyl-1 H-
pyrazol-4-y1)-2-(2-fluoro-5 - 
methylphenyOthiazole-4-carboxamide 

0.000018 

H2N 

286 IVH2 

\ 
N 	N 	r F  

N 
NH 	F 

(S)-5-amino-N-(5 -(5 -amino -3,3 - 
difluoroazepan-1-y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2- 
fluorophenyOthiazole-4-carboxamide 

0.00001 

H2N 
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287 NH2 

\ 
N 	 F F  

N 

NH 	F 

N 

5 -Amino-2-(2-fluoro-pheny0- 
thiazole-4-carboxylic acid [5-((R)-5- 
amino-3 ,3-difluoro-azepan- 1 -y1)-1- 
methyl- 1H-pyrazol-4-y11-amide 

0.000009 

0 

la sr-8 
H2N 

288 \NH2  

1 
,N 	 / 

N 
/ 

5-amino-N-(5-((4S,5S)-4-amino-5- 
methoxyazepan-1-y1)-1-methyl- 1 H-
pyrazo1-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

0.000076 

N 	F 

0 	N 

S  H2N 

289 NH2  

I 
N 

/ 

5-amino-N-(5-((4R,5 R)-4-amino-5- 
methoxyazepan-l-y0-1 -methyl-1H-
pyrazo1-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

0.000114 

NH 	F 

0 

S  H2N 
F 

290 F 
F 

(S)-5-amino-2-(2,6-difluorophenyl)- 
N-(5-(5-(dimethylamino)-3,3- 
difluoroazepan-1 -yI)-1-methyl- 1H-
pyrazol-4-y0thiazole-4-carboxamide 

0.000026 

N 
\ 

N 
N 

NH 

N 

H2 N 
F 

291 F 
/ 

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

0.000066 

N 

\ 
N 

NH 

N 

H2N 
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292 F 	F 

N 

NH  

0 

H2 N 

NH2  

3-amino-N-(5-(5-amino-3,3- 
difluoroazepan-l-y1)-1-methyl- I H-
pyrazol-4-y1)-6-(2- 
fluorophenyl)pieolinamide 

0.00002] 

293 F 

I 	/ 	N 

NH 

O
N 

.-... 
H2 N 

F 

NH2  

3-amino-N-(5-(5-amino-3,3- 
difluoroazepan-l-y1)-1-methyl- I H-
pyrazol-4-y0-6-(2- 
fluorophenyl)pyrazine-2-earboxa 	de 

0.000023 

294 

N . 

NH 

H2N 

NH2:::.

F  

5-amino-N-(5-44S,5R)-4-amino-5- 
fluoroazepan- 1-y1)-1 -methyl-1H-
pyrazol-4-y1)-2-(2-fluoro-5- 
methylphenyl)thiazo le-4-carboxamide 

F 

295 

\ 

Nf  
NH 

N2N 

NH2 

,‘F 

5-amino-N-(5-((4S,5R)-4-amino-5-
fluoroazepan-l-y1)-1-methyl-1H-
pyrazol-4-y1)-2-(2,5-
difluorophenyl)thiazo le-4-
carboxamide 
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296 z_NH2 

‘IF 

0 
, N 

N 
NH 

H2N 

5-amino-N-(5-((4S,5R)-4-amino-5-
fluor° azepan- 1 -y1)- 1-methyl-1H-
pyrazol-4-y1)-2-(2- 
fluorophenyl)thiazole-4-carboxamide 

297 .1.1H2 

\ 
N 	N , 

N 
NH 

0)N---
7  

F 

N- 

5-amino -N-(5 -((4S,5S)-4-ammo-5-
fluoroazepan- 1 -y1)- 1 -methyl- 1 H-
pyrazol-4-y1)-2-(3-fluoropyridin-2-
yl)thiazole-4-carboxamid.e 

I  SH2Nr-S 

F 

298 ..NH2 

F 

5-amino -N-(5-((4S,5 S)-4-amino -5-
fluoroazepan- 1-y1)-1 -methyl-1H-

1-4-y1)-2-(pyridin-2- 
\

NN , 
N 

NFI 

0 

pyrazo 
yl)thiazole-4-carboxamide 

N- 

H2N 	S  
S / 

299 NH2  

\ 
N ....../ 	F F 

NI, 	1 t. ,-.., NH 

OAN---N 

5-Amino-2-(3 -fluoro -pyridin-2-y1)-
thiazo 1e-4-carboxylic acid [545- 
amino-3 ,3-difluoro-azepan-1-y1)-1- 
methyl- 1H-pyrazol-4-ylkamide 

N- 

r'S H2N 
1  

F 
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300 NH2 

\ 
F 

N 
NH 

0) N. ...... N 	N=HA  

5-Amino -2-pyridin-2-yl-thiazo le-4-
carboxylic acid [5 -(5-amino -3,3- 
difluoro-azepan- 1 -y1)- 1 -methyl- 1H-
pyrazo 1-4-yl]-amide 

S.."--- 
) 	C 	i 

H2N 

301 F 
F_I

m 
	CNN 

F 	1\1 	N----"C 
N ,,___-,,, 

NH 	F 
o'N...—N 

111  

(S)-5-Amino-2-(2,6-difluorophenyl)- 
N-(5-(3-methylpiperazin-l-y1)- 1 - 
(2,2,2-trifluoroethyl)- 1H-pyrazo 1-4-
yl)thiazole-4-carboxamide 

0.0021 

H2Nr-S
F  

302 F 
F --fTh 

F NON 
N \`*_,--„,NH 
	

NH2  

F 
0 

5 -Amino -2-(2,6-difluoro-pheny1)- 
thiazole-4-carboxylic acid [5-(3-
amino -azepan- 1-y1)- 1 -(2,2,2-trifluoro-
ethyl)- 1H-pyrazol-4-ylkamide 

0.000175 

H2N 	s  
F 

303 F 

F NON  

„, 

	
NH N 	1 ,k.„.....-  

NH 	F 
N 

5-Amino-2-(2,6-difluoro-phenyl)- 
thiazole-4-carboxylic acid [5-(3-
amino-azepan- 1 -y1)- 1 -(2,2,2-trifluoro - 
ethyl)-1H-pyrazol-4-ylkamide 

0.000208 

O \ 
H2N-'s 

F 

304 OH 5 -Amino-2-(2,6-difluoro-pheny1)-
thiazole-4-earboxylic acid [5 -(3 ,3-
difluoro-5-hydroxy-azepan- 1 -y1)- 1 - 

1 H-pyrazo 1-4-ylkamide methyl- 
k 

. N 
N 	I 	F 

NH 

H2N 	S 
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305 

i 
, N / 

N 
\\ 	/ 

.,,,NH2 

as 

F 

5 -amino -N-(5 -((4S,5R)-4-amino -5 - 
methoxyazcpan- 1 -y1)- 1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazole-4- 
carboxamide NH 

0 	N 

H2N 	S  
F 

306 

N  

NH 

H2N 

N* 

F 

N 

N 

5 -amino -N-(5 -((3 R,5 R)-5 -amino -3 - 
fluoroazepan- 1 -y1)- 1 -cyclopropyl- 1 H- 

1-4-y1)-2-(2,6- 
difluo rophenyl)thiazo1c-4- 
carboxamide 

307 

.C N __,./.Ni 

N 	Ii 

O 

H2N 

,,,
,,NH 2 

F 

N 

S 

4, 

F 

F
difluorophenyOthiazo 

5-amino-N-(5 -((3 S,5 S)-5 -amino-3- 
fluoroazepan- 1 -y1)- 1 -cyclo propyl- I H-
pyrazo I -4-y1)-2-(2,6- 

le-4- 
carboxamide 

308 

N 
N  

N 
NH 

O 

H2N 

NH2 

F 

N 

S 
F 

5 -amino-N-(5 -((3S,5R)-5-amino-3 - 
fluoro azepan- 1 -y1)- 1 -cyclopropyl- 1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

309 

N 
N 

NH 

O 

H2N 

‘NH2 

F 

N 

S 

5 -amino-N-(5 -((3 R,5 S)-5-amino-3 - 
fluoroazepan- 1 -y1)-1-cyclopropy1-1H-
pyrazol-4-y1)-2-(2,6- 
difluorophcnyl)thiazo le-4- 
carboxamide 
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310 
I 	

,,,\ NH2 

N 
N 	

/ Nv 	'''110H 

5-amino-N-(5-((48,5R)-4-amino-5- 
hydroxyazepan- l -y1)- l -methyl- 1 H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

V  
NH 	F 

0 	N 

S  H2N 
F 

311. NH2 5-Amino-2-(2,6-difluoro-pheny1)- 

\ 
N 	N 	o 

, 
F 

 

thiazole-4-carboxylic acid [5-(5-
amino-3-methoxy-3-methyl-azepan-1 - 

l -methyl- l H-pyrazol-4-yl]-amide yI)- 

O 

S  H2N 
F 

312 NH2  5-Amino-2-(2,6-difluoro-pheny1)-
thiazole-4-carboxylic acid [545-
amino-3-hydroxy-3-methyl-azepan- I - 
yl -1-methyl- 1H-pyrazol-4-ylkamide 

k x 
N 	N 	y  

	

N 	I
, 
‘,._„...-N 	

OH 

NH F 

O 	N 
A) )-- i 

S  H2N 
F 

Table  lb.  

[ No. Structure IUPAC Name PIM1 
LC3K (KI) 
uM 

313 

\ 
N 

F 

• 

5-amino-N-115-(5,8- 
diazaspiro[2.6]nonan-8-yI)- I -methyl-
pyrazo I-4-y1]-2-(2,6-
d ifluorophenyl)thiazo le-4- 
carboxamide 

0.000025 

NH 

0 

H2N 
s  

14
\ 

 

F 
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314 NH, 
I 

N N /  
NH 	F 

0 	N 

5-amino-N45-(4-amino-5-methoxy- 
azepan-1-y1)-1-methyl-pyrazol-4-y1]- 
2-(2,6-difluorophenyl)thiazo le-4-
carboxamide 

0.00007 

I-12N 	S 
F 

315 NH2 

N

I 
,N 

/  
H 	F 

N  

5-amino -N45-(4-amino-5-methoxy- 
azepan-1 -y1)-1 -methyl-pyrazo 1-4-ylk 
2-(2,6-difluorophenyflthiazo le-4-
carboxamide 

0.000052 

,F.  
1*N 	S 

F 

316 
0
/ 

‘ 	? 	
NH2 

N 	
N 

NI' 	1 \N,..--„, 
NH 	F 

5-amino -N-[5-(5-amino-3-methoxy- 
azepan-l-y1)-1 -methyl-pyrazol-4-y1]- 
2-(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

0.000097 

N 0 	• 

H2N 	S 

F  

317 

\ 
--_, 	

NF-r2 
N 

N F 
N 

0 	N 

5-amino-N45-(5-amin0-3-mettiOXy- 

anpall- 1-y1)- 1 -methyl-pyrazo 1-4-yll-
2-(2,6-difluorophenyflthiazo le-4- 
carboxamide 

0 MOON 1 8 

H2Nr-S  F 

318 o 

NJ H 

0 	
\ t H2 N 	S 

F 

5-amino -2-(2,6-difluoropheny1)-N- 
[i -methy1-5-(2-oxo azepan-l-
yOpyrazol-4-yflthiazo le-4- 

;carboxamide 

0.0189 

319 0 	NH 
N 

Nv 	NH 

0eN 
S 

5-amino -2-(2,6-difluoropheny1)-N- 
[1-methyl-5-(7-oxo-1,4-diazepan-1-
yOpyrazol-4-yflthiazo le-4- 
carboxamide 

0.00102 
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320 o/ 

() 	N 2 

N NN 
N\ ,..-N, 

NH 	F 

0 	N 

5-amino-N-[5-(5-amino-3-methoxy- 
azepan-1-y1)-1 -methyl-pyrazol-4-y1]- 
2-(2,6-difluorophenyl)thiazole-4- 
carboxamide 

0.00005 

r'S 
H2N 

 

F  

321 

""2  

,N 
N  'Yt„..-,, 

NH 	F 

0 5-amino-N-[5-(5-amino-3-methoxy- 
azepan-l-y1)-1-methyl-pyrazo1-4-y1]- 
2-(2,6-difluorophenyl)thiazo IS-4- 

carboxamide 

0.000007 

0 	N 

H2N 	
S 

 

322 NH2 

o.--. 
\ ,N 

N 	I 
NH 

5-amino -N15 -(4-amino-5-methoxy- 
azepan- I -y1)-1-methy1-pyrazol-4-y1]- 
2-(2-pyridyl)thiazole-4-carboxamide 

0.000833 

323 NH 

0 

N 	

,,,.. 
, 	

N  

NH 	F 

0 

HZN  

5-amino-N45-(4-amino-5-methoxy- 
azepan- 1-y1)- 1 -methyl-pyrazol-4-y11- 

0.000266 

2-(3-fluoro -2-pyri dy Othiazo le-4- 
carboxamide 

324 NH2  
0  

\ 
iN 

N 

NH 

0 	 ill 
S 

H2N 

5-amino-N-[5-(4-amino-5-methoxy- 
azepan-l-y1)-1-methyl-pyrazol-4-y1]-
2-(2-fluorophenyOthiazo le-4-
carboxamide 

0.0000694 

325 NH2 

\ 
N 	N  

I 	
NH 

,r,, 

5-amino-N-[5-(4-amino-5-methoxy- 
azepan-l-y1)-1-methyl-pyrazol-4-y1]-
2-(2-fluoro-5-methyl- 
phenyl)thiazole-4-carboxa 	de 

0.000153 
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326 NN2 

N 
N 

NH 

c 	fib 
H 2N 

5-amino-N15-(4-amino-5-methoxy- 
azepan-1-y1)-1-methyl-pyrazol-4-y1]-
2-(2,5-difluorophenyl)thiazo le-4-
carboxamide 

1 0.000384 

327 1 	
NH2 

N 	N 

1\ 	r
OH 

	

NH 	F 

0 	N 

5-amino-N45-(41-amino-5-hydroxy- 

azepan- 1 -yI)-1 -methyl-pyrazol-4-yl] 
2-(2,6-difluorophenyOthiazo le-4- 
carboxamide 

0.000118 

H2N 
F 

328 NH2 

OH 

	

4
"/ N 	

 

	

Nf 	F 

0 	N it 

5-amino -N45-(4-amino-5-hydroxy- 
azepan-l-y1)-1-methyl-pyrazol-4-y1]- 

0.000128 

2-(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

H2N 	S 
F 

329 NN2 

0 	\ 
,N 

5-amino -N-[5-(4-amino -5-fluoro- 
azepan-1-y1)-1-cyclopropyl-pyrazol-
4-y1]-2-(2-fluoro-5-methyl-
phenyl)(hiazole-4-carbo x am Ide 

0.000248 

330 NH2 

N i 
0 	N  

H2N 

5-amino -N-[5-(4-amino-5-fluoro- 
azepan-l-y1)-1-cyclopropyl-pyrazo1-
4-y1]-2-(2-fluoro -5-methyl-
phenyl)thiazo le-4-earboxamide 

0.000087 

331 H2 

<C 	( 	
F 

NH 	F  

H N 	S 	lik 
F 

5-amino-N-[5-(4-amino-5-fluoro- 
azepan- 1-y1)-1 -cyclopro pyl-pyrazo I-
4-y11-2-(2,6-difluorophenypthiazole-
4-carboxamide 

0.0000647 

332 

, 
N  

N 

H) 	N lit 

NH2 5-amino-N-[5-(4-amino-5-fluoro- 
azepan-1 -y1)-1 -cyclopropyl-pyrazol-
4-y1]-2-(2,6-difluorophenyt)thiazo le-
4-carboxamide 

0.000148 

H2N 	8  
F 
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333 I 	
NH2 

,N 
N 	 OH 

/  
NH 	F  

0 	N  

5-amino -N45 -(4-amino-5 -hydroxy- 
azepan- 1 -y1)- 1 -methyl-pyrazo 1-4-y11-
2-(2,6-difluorophenyl)thiazo le-4-
carboxamide 

0.000192 

H2N 	s 
F 

334 
mr—Oo 

F 
NH 	- - - - - - - 

0  \ S 	F 
H,N 

5-amino -2-(2,6-difluoropheny1)-N- 
[1 -methy1-5-[(4 S)-4-[(3 - 
methyl° xetan-3 - 
yOmethylamino]azepan- 1 -y11pyrazol-
4-yl]thiazole-4-carboxamide 

0.000295 

335 HN,„„„___,OH 

;I 
N 	F 

NH 
	1110 N 

° 	\ s 	F 
H2N 

5 -arnino-2-(2,6-di fluoropheny1)-N- 
[5 -[(4S)-4-(2- 
hydroxyethylarn ino)azepan- 1-y11- 1 - 
methyl-pyrazo1-4-yl]thiazo1e-4- 

0.000104 

carboxamide 

336 Ho  

N 	
„.-OH 

5 -amino -N-45 -[(4S)-4-[bis(2 - 
hydroxyethyl)amino ]azepan- 1 -y1}- 1- 
methyl-pyrazo 1-4-y1]-2 -(2,6- 

00 0. 	ut yy  

(---`) 
N.,-) 

N 	1 	F ah. 
NH 

N 	IP a 	
s 

H,N 

dile{ uorophenyl)thiazolc-4- 
carboxamide 

337 
, N 

I 	(---/
NH2 

N y"" 	/OH 

NH 	F- 
0-)"----",_() 

H2rS 	 
F 

5 -amino-N-[5 -(4-amino-5 -hydroxy- 
azepan- 1 -y1)-1 -methyl-pyrazol-4-yl]- 

0.000026 

2-(2,6-di fluorophenypthiazo le-4- 
carboxamide 

338 NH, 

NH 

0).xs
> 

 

H,N 	s 

5 -amino-N45 -(4-amino-5 - fluoro - 
azepan- 1 -y1)-1 -cyclopropyl-pyrazo1-
4-y1]-2-(2 ,5 -difluorophenyOthiazo le-
4-carboxamide 

0.000159 
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339 NH2 

NH 	F 
0 

Fi 2 N 	10 

5 -amino-N45 -(4-amino-5 -fl uoro- 
azepan-1-34)-1 -cyclopropyl-pyrazol-
4-y1]-2 -(2,5-difluorophenyOthiazo le-
4-carboxamide 

0.000226 

340 o 

N 
NI 

0 	, 

5 -amino-2-(2,6 -difluoropheny1)-N - 
[1 -methyl-5 -(5 -oxo-1,4-oxazepan-4- 

I yOpyrazol-4-yl]thiazo e-4 - 

0.0167 

carboxamide 

s 1 	\ H2N 	111 
 

341 / 
N-N 

N 0 	J 

5-amino-2-(2,6-difluoropheny1)-N- 
[1 -methyl -5 -(8-oxa-3 - 
azabicyclo [3 .2 . 1 ]octan-3 -yOpyrazol-
4-yl]thiazo le-4 -carboxamide 

0.000678 

NH  

H2N 	 F 

S 

* 

342 
HN -'--0 

,N 
N 	 F  

NH 	
I N,,,,r,----„4.-:- 

n 	\ 	Si 	il 
H2N 

5-amino-2-(2,6-difluOrOpheny0-N- 
[ 1 -methyl -5 -[(4S)-4-(oxetan-3 - 
ylmethylamino )azepan- 1 -yllpyrazol-
4-yl]thiazole-4-carboxamide 

0.000075 

343 (0----\ N  -----00 

N 

F s  
NH 

N 
	up 

° s 	F 

N 

5 -amino-N45 - [(4S)-4-[bis(oxetan-3 - 
ylmethyl)amino ] azepan-1 -y1]- 1-
methyl-pyrazol-4-y1]-2 -(2 ,6-
difluorophenypthiazo le-4 - 
carboxamide 

0.000962 

344 

N 	I 	FF  
NI- 

0 

H2N 

5-amino -N-[5 -[(5S)-5-amino -3 ,3 - 
difluoro-azepan- 1 -y1]-1 -cyclopropyl-
pyrazol-4-y1]-2 -(2,6 - 
difluorophenyOthiazo le-4-
carboxamide 

0.00001 
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345 NH 

Ns  \ 1 	F F  
H 	F 

o it 
S 

H2N 

5 -amino-N45 4(5 R)-5 -amino-3 ,3- 
difluoro-azepan- 1 -yI]- 1 -cyclopropyl-
pyrazol-4-y1]-2-(2,6-
difluorophenypthiazo le-4-
carboxamide 

0.000007 

346 NH2 

N 

NH 

0 oN 	it  

H 	S  
F 	I 

5 -amino -N-{5 -[(5R)-5 -amino-3 ,3 - 
diftuoro -azepan- 1 -y1]- 1 -methyl-
pyrazol-4-y1]-2-(2,6-difluoro-3 -io do - 
phenyl)thiazole-4-carboxamide 

0.000002 

347 .111-13 

\N 	N 	
FF  

H 
0 	N 

H2N 
F 

5-amino-N-[5 -[(5 S)-5-amino -3 ,3- 
d ifluoro-azepan- 1 -y1]- 1 -methyl-
pyrazol-4-y1]-2-(2,6-difluoro-3-iodo-
phenyl)thiazo le-4-carboxamide 

0.000002 

348 NH,  

F 

N 
hf 	I 

NH 

11,. 

H2N 	' 
F 

5-amino-N-(5-((4S,5S)-4-amino-5- 
fluor° azepan- 1 -y1)- 1 -ethyl- 1 II-
pyTazo1-4-y1)-2 -(2,6-
difluorophenypthiazo le-4-
carboxamide 

0.000109 

349 
,N  

N  

NH 

0 	 F 

H N 2 	10 

F 

5-amino-N-[5-(3- 
azabicyclo [3 .2.1 ]octan-3 -yI)-1 - 
methyl-pyrazol-4-y1]-2-(2,6- 

0.00071. ].  

difluorophenyl)thiazo le-4- 
carboxamide 

350 

1 ,N 	N 
1 

NH 
0 	

N 
	F 

H2 N 	S 	IP 

5 -amino-2-(2,6-difluoropheny1)-N- 
[5 -(1,1 -dioxo - 1 ,4-thiazepan-4-y1)- 1 - 
methyl-pyrazol-4-yl]thiazo le-4-
earboxamide 

0.000671 
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351 
NH 

N 

NH 	F 

0 	N fe 

N 

5 -amino -N-[5 -(1,9 - 
diazaspiro [4.6]undecan-9-y1)- 1-
methyl-pyrazol-4-y11-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

0.000022 

352 NH2 

N 

NH 

o&N . 
H2N 

F 

5-amino-N45 -(5 -amino-3-methoxy- 
3-methyl-azepan- 1 -y1)- 1-methyl-
pyrazo1-4-y1]-2-(2,6-
difluorophenyl)thiazo le-4- 
carboxamide 

0.000002 

353 NN2 

\ N,hrz 

N F 
0 	N * 

H2N 	S  
F 

5 -amino -N-[5 -(5 -amino-3-methoxy- 
3-methyl-azepan- 1-y1)- 1-methyl-
pyrazol-4-3/1]-2-(2,6- 
difluoroph enyl)thiazo le-4- 
carboxamide 

0.0000511 

354 0 
NN 

NH 
ieti  

N (,) 	
F 

s 

io 
 

H2N 

5 -amino -2-(2,6-difluoropheny1)-N- 
[1-methyl-5-(9-oxa-3,7- 
diazabicycIo [3 . 3 . 1] nonan-3- 
yl)pyrazol-4-ylithiazo le-4- 
carboxamide 

0.0336 

355 

N 	 CH 
• 

NH 

0N 

S 
F 

5-amino -2-(2,6-difluoropheny1)-N - 
[516-(hydroxymethy1)- 1 ,4-diazepan-
1-y11- 1-methyl-pyrazo I-4-yt]thiazo le-
4-carboxamide 

0.000439 

356 CNH 
\ 
N 	 OH 

N 

NH 
F 

0 	N 

5 -amino -2-(2,6-difluo ropheny1)-N- 
[5 46-(hydroxymethyl)- 1,4-diazepan-
1-y1]- 1-methyl-pyrazol-4-yl]thiazo le-
4-carboxamide 

0.00143 

H2N
"Ls 

F 

357 NH2 

/F. 
N~ pyrazol-4-y1)-2-(2,6- 

NH F 

5 -amino -N-(5 -((41t, 5R)-4-amino -5 - 
fluorocycloheptyl)-1-methyl-iH- 

difluorophenypthiazo le-4- 
carboxamide 

0.000522 

0 N * 

H2N 	S 
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358 N H2 

Fit F 
\( 

NH 	F 

N  

5 -amino -N-(5 -((4R, 5R)-4-amino-5 - 
fluor° cyclohepty1)-1 -methyl-1H-
pyrazol-4-y1)-2 -(2,6- 

0.000026 

difluorophenyl)thiazo le-4- 
carboxamide 

0  ...."---s 
H2N 

F 

359 (NH 

\N --/ N 
N
. 
t...-.„ 

NH 	

®

difluorophenyl)thiazo 
0 

s 
H,N 

5-amino-N-[5-(2,6- 
diazasp iro [3 .4]octan-6-y1)- 1 -methyl- 
pyrazo1-4-yI]-2-(2,6- 

le-4- 
carboxamide 

0.000783 

360 NH 

N 	N 	0 

NH 
0 	II 

H,N 

5 -amino-2-(2,6-difluoropheny1)-N- 
[1 -methy1-5-(1 -oxo-2,8- 
diazaspiro[4.5]decan-8-yl)pyrazol-4- 

0.000391 

yI]thiazole-4-carboxamide 

361 -- \ 
NH 

N \ 	t,-.1 ,...e, 

NUCNH 

* 
s ti,s 

5-amino-N-r5 -(2,7- 
diazasp iro [3 .4]octan-2-y1)- 1 -methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenypthiazo le-4- 
carboxamide 

0.00685 

362 —NH 
_J / zcs 

N N 3 

NH 

* 
S 

H2 N 

5 -anai no-N4544-(azetidin-3-y1)-1,4- 
diazep an-1 -y11- 1 -methyl-pyrazo1-4- 
y1]-2-(2,6-difluorophenyOthiazole-4- 
carboxamide 

0.00025 

363 

\F 
F  

NH 	F 

0 	N 	4.  

5 -amino -N-[5 -(3,3- 
difluorocyclohepty1)-1 -methyl-
pyrazo1-4-y1]-2-(2,6-
difluorophenypthiazo le-4-
carboxamide 

0.000678 

H2N 	s 
F 



WO 2013/045461 	 - 77 - 
	 PCT/EP2012/068899 

364 .„.002 

s,/ 
NI 	I %.—.... 

NH  
F 

 

0 	N 

5-amino-N-(5-((4S,5S)-4-amino-5- 

methoxyazcpan-l-y1)-1-ethyl-1 H-
pyrazol-4-}44-2-(2,6- 

0.000247 

difluorophenypthiazo le-4- 
carboxamide 

1 

H 2N 	S  
F 

365 .i.,J112 

o 

N 

0 	Ns  

5 -amino-N-(5 -((4S,5 S)-4-amino-5 - 
methoxyazepan-l-y1)- 1-cyclopropyl-
1H-pyrazol-4-y1)-2-(2,6-
difluorophenypthiazo le-4-
carboxamide 

0.000219 

H2N 
F 

366 

\ 	F 
NN 	I 	

F  

NH 	F 

0 	N . 5-amino-N-[5-(3,3- 
difluorocyclohcpty1)-1 -methyl-
pyrazol-4-y1]-2-(2,6-
difluorophenyOthiazo le-4- 
carboxamide 

0.000483 

H2N
r-s  

F 

367 0  

thir 

NH 

0 

H2N 	S 	F  

(S)-5-amino-2-(2.6-difluoropheny1)-
N-(1 -methy1-5-(2-oxo -1,8-
d iazaspiro [4.6]undecan-8-y1)-1H- 

le-4-carboxamide pyrazol-4-yOthiazo 

368 
.. 

(
Ns 

N 

	

NH 	F 

0 

S 

	

H2N 	F 

(R)-5-amino-2-(2,6-difluoropheny1)-
N-11-methyl-5-(2-oxo-1 ,9- 
diazasp iro [4.6]undecan-9-yl)pyrazo 1-
4-yl]thiazo le-4-carboxamide 

369 662 

N
N 	N 

 

NH 	F  

0 	N . 

5-amino -N-[5-(4-amino-5-fluoro- 
azepan-1-34)-1-ethyl-pyrazol-4-y1]-2- 
(2,6-difluorophenyOthiazo le-4- 
carboxamide 

0.000178 

H2N 	S  
F 
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370 NH2 

NH 	F 

.0 	it
H2N 	

\  
F 

5-amino -N45 -(4-amino-5 -fluoro- 
azepan-1 -y1)-1-ethyl-pyrazol-4-y1]-2- 
(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

0.000093 

371 

\ ,N 
N ,,,,, 

NH 

o N 

H2N 	S  

F 

OH  

F  

5-amino-N-[5-(3,3-difluoro -5- 
hydroxy-azepan- 1 -34)-1-methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenypthiazo 1e-4- 
carboxamide 

0.000006 

F 

372 OH  

F 

\ 	" 	F  
F 

NH 

o  

92N 

5-amino-N-[5-(3,3-difluoro-5- 
hydroxy-azepan-1-y1)-1-methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

0.000015 

373 

-Th N 
N \ 

NH 

0 	* 
2N 

5-amino-N-[5-(4-ammo-5-fluoro- 
azepan-1 -y1)-1 -ethyl-pyrazol-4-y1]-2- 
(2-fluorophenyl)thiazo le-4- 
carboxamide 

0.000373 

374 NH, 

—v 	F  

NH 	F  

0 	it 

H2N 

5 -amino-N45 -(4-amino-5-fluoro- 
azepan-1 -y1)- 1 -ethyl-pyrazol-4-y1]-2-
(2-fluorophenyl)thiazole-4-
carboxamide 

0.000346 

375 

, 
N 

NH 

.k 0 ..-N 1 
H2N

r-s  

1E12 

.‘10H 

E 

ji 

5-amino -N-(5-44S ,5 R)-4-amino-5 - 
hydroxyazepan-l-y1)-1-(2,2- 
difluoroethyl)-1H-pyrazol-4-y1)-2- 
(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

0.000051 

F 
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376 NH2 

( ( 
/NJ 

N 	I %,......., 
N F  

H2N 	8 

0 	N 

ako \ 

5 -amino -N-(5 -((4S, 5R)-4-amino-5 - 
methoxyazepan- 1 -y1)-1 -ethy1-1 H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

0.000223 

F 

377 

\ 
NH 

N 0 

H2N 	8 

NH2 

F 

5-amino-N-(5 -((4R, 5 S)-4-amino-5 - 
fluorocyclohepty1)- I -methyl-1H-
pyrazo1-4-y1)-2-(2,6-
difluorophenypthiazo le-4-
carboxamide 

0.000428 

. 

F 

378 

N 
N~ 

	

/ 	 

H 

	

0 	N \ 

F 

110 

) 

N-[5 -(4-acetamido-4-methyl-azepan- 
1 -y1)- 1 -methyl-pyrazo1-4-y1]-5- 
amino-242,6-
difluorophenyl)thiazo le-4- 
carboxamide 

0.000126 

6,0 	S  
\ 

F 

379 

N 
1 
N 

4 
NH 

0 

H2N 	8 

NH2 

.,,IF 

F 

5-amino-N-(5 -((4R, 5 R)-4-amino-5- 
fluorocyclo hepty1)- 1 -methyl-1H-
pyrazo1-4-y1)-2 -(2,6-
difluorophenyethiazo le-4-
carboxamide 

0.000557 

F 

380 

\ 
NH 

0 	N 
I 

H N 	S 

NH2 

F 

5 -amino-N-(5-((4R,5 S)-4-amino -5 - 
fluorocyclohepty1)- 1 -methyl- 1H-
pyrazo1-4-y1)-2-(2,6-
difluorophenyOthiazo le-4-
carboxamide 

0.000252 

F 

381 

\ 
NH 

0 	N 

H2N 

NH2 

F 

5 -amino -N-(5 -((4R,5 S)-4-amino-5 - 
fluorocyclohepty1)- I -methyl- I H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

0.000272 

it 
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382 

s
\N 	N 

N 	 \ %.....„. 
NH 	F 

0 	N 
s
it  

5-amino -N-[5-(6-cyano -1 ,4- 
diazep an-1 -y1)- 1-methyl-pyrazol-4- 
yI]-2-(2,6-difluorophenyl)thiazo I e-4-
carboxamide 

0.00281 

H2N 

383 I 

NO N / 
NH  

N 

5-amino-N-(5-cyclo heptyl- 1 	ethyl- 
pyrazol-4-y0-2-(2,6- 
difluorophenyl)thi azo le-4- 
carboxamide 

0.00373 

\ it H, 

384 
i 

NH 
0 

	

N 	F 

H2N 	
i
s 

k 

N , 

N-[5-(4-acetamido-4-methyl-azepan- 
1-y1)-1-methyl-pyrazo 1 -4-y11-5- 

0.000613 

amino -2-(3-fluoro-2-pyridyl)thiazo le-
4-carboxamide 

385 04, 

N 
N 	I 

H 
cAr-- N 	F)— 

II 	)--- 
H2N

i---d 	) 
F 

5-amino -N-[5 -(4-amino-5 -ethoxy- 
azepan- I -y1)-1 -methyl-pyrazol-4-y1]-
2-(2,6-difluorophenyl)thiazo le-4-
carboxamide 

0.000145 

386 z..NH2 

t0\  
N 

NH 	F 

0 	N 

5-amino-N-(5-((4S ,5 R)-4-amino -5 - 
methoxyazepan- 1 -yI)-1 -cyclopropy 
1H-pyrazol-4-y1)-2-(2,6-
difluorophenyOthiazo le-4-
carboxamide 

0.000103 

t
N. 

H2N 	S  
F 

387 ijki2 

.oF 

\ 
N 

I" 	I 
NH 

0)\‘,„_—N

> 	
N-- 

-amino -N-(5 -((4S,5 	-4-amino-5 - 0.0014 5R) 
fluoroazepan-1 -y1)- 1-methyl-1H-
pyrazo1-4-y1)-2-(pyridin-2- 
yl)thiazole-4-carboxamide 

H2N
,  s 	

c 
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388 ijkl2 

,k \ F 

N 
N( 

5 -amino-N-(5 -((4S,5 R)-4-amino -5 - 
fluoroazepan- 1 -yI)- 1 -methyl-1H-
pyrazo1-4-y1)-2-(3-fluoropyridin-2- 
yl)thiazole-4-carboxamide 

0.000462 

NH 

0 

H2N
r-s  

389 NH2 

( ( 

5 -amino-N-[5 -(4-amino -5 -methoxy- 
azepan-1 -y1)- 1 -ethyl-pyrazol-4-y1]-2- 

0.000624 

NH 

(2,6-difluorophenyl)thiazo le-4- 
carboxamide 

0 

r'S H2Nr 
F 

390 NH2 5-amino-N45 -(4-amino -5 -methoxy- 
azepan- 1 -yI)- 1 -ethyl-pyrazol-4-y1]-2- 

0.000192 

N (2,6-difluorophenyl)thiazo le-4-
carboxamide 

N F 
0 	N it 

H2N
,"--"S  

391 5 -amino-N45 -(4-amino -5 -methoxy- 
azepan- 1 -yI)-1 -ethyl-pyrazol-4-y11-2- 

0.00216 

,,,,..„ 
NH 	F  

(2-fluorophenyl)thiazo le-4-
carboxamide 

0 	411 
H EN 

392 N 
5-amino-N-[5-(4-amino-5-methoxy- 

azepan-1-y1)-1 -ethyl-pyrazol-4-y1]-2- 
0.000668 

NH 	F 

(2-fluorophenyl)thiazo le-4-
carboxamide 

0 
H E N 

393 NH2  5 -amino -N-[5-[(4S)-4-aminoazepan- 0.014 

	

N 	N 

	

N. 	 OH 

1 -y1]- 1 -methyl-pyrazol-4-y1]-2-(6-
hydroxy-2-pyridyl)thiazo le-4-
carboxamide 

NH 
N 

0 

H2N 
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394 0 
H2 

NHF 

0  

mx 

5-amino-N-[5-[4-(2-aminoacetyl)- 
1 ,4-diazepan-1 -y1]-1 -methyl-pyrazo1- 
4-y1]-2-(2,6-difluorophenyOthiazole-
4-carboxamide 

0.000421 

395 5 
NN 

_._,
--NH2 

N ..2.,> 

NH  

0 	 410 
HEN  

5-amino-N-[544-(2-aminoethyl)-1,4- 
diazepan-1 -y1]-1 -methyl-pyrazol-4- 

0.000222 

y1]-2-(2,6-difluorophenyethiazo le-4- 
carboxamide 

396 

Ly 
qt_k 

H 	F 

0 	II 
H2 N 

N-[5-(3,4,4a,5,6,8,9,9a-octahydro- 
2H-[1,4]oxazino[2,3-d]azepin-7-y1)- 
1-methyl-pyrazol-4-y1]-5-amino-2- 
(2,6-difluorophenyl)thiazo le-4-
carboxamide 

0.000056 

397 11N 

	

‘ 	N 
,N ..„, 

	

N , 	11 
, 

0  

H2  

N-[5-(3,4,4a,5 ,6,8,9,9a-octahydro- 
2H-[1,4]oxazino[2,3-d]azepin-7-y1)-
1 -methyl-pyrazo1-4-y1]-5-amino-2-
(2.6-di fluor°, phenyl)thiazo le-4- 
carboxamide 

0.000022 

398 N 

OH 

p 
H 

0 	N 

H2Nr-S  
F 

5-amino-N-[5-(4-amino-5-hydroxy- 
azepan-1-y1)-1 -(2,2-
ditluoroethyl)pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide 

0.000142 

399 NFI2 

°" 

NH 	F 

0 ,L 	® carboxamide 
121221 	S  

F 

5-amino-N-[5-(4-amino-5-hydroxy- 
azepan-1-y1)-1 -(2,2-
difluoroethyppyrazol-4-y11-2-(2,6-
difluorophenyOthiazo le-4- 

0.000018 

400 F 	NH2 

NH
F 

 

0 	N 
• 

H2N 	5 

5-amino-N-[5-(4-amino-3-fluoro- 
azepan-1-y1)-1-methyl-pyrazol-4-ylk 
2-(2,6-difluorophenyOthiazo le-4-
carboxamide 

0.00015 
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401 NH2 

''` 	
0 

N 
H 	F  

0 	N  

H2N 	S  
F 

5-amino -N-[5-(4-amino-5-methoxy- 
azcpan-l-y1)-1 -cyclopropyl-pyrazo I-
4-y1]-2-(2,6-difluorophenyl)thiazole-
4-carboxamide 

0,000059 

402 NH2 

<R 	
o 

N  

NH 	F 
0A,--N 	 

5-amino-N45-(4-amino-5-methoxy- 
azepan-1 -yI)-1 -cyclopropyl-pyrazol-
4-y1]-2-(2,6-difluorophenypthiazo le-
4-carboxamide 

0.000126 

I ) 	i 

H2N
r-s  

F 

403 NH 

NH 

0 
),, 	la 

S 
F 

5 -amino -N-[5-(4-amino-5-methoxy- 
azepan- 1-y1)-1-cyclopropyl-pyrazo 1-
4-yI]-2-(2,6-di fluorophenyOthiazo1e-
4-carboxamide 

0.00021 

404 N  

N 

0 	N  

5-amino-N-[5-(4-amino-5-methoxy- 
azepan- 1 -y1)- 1-cyclopropyl-pyrazo1-
4-.s. i 1-2- C,6-chtluorophenyllthiazo le-
4-carboxamide 

0.000036 

Hzu 	S  
F 

405 F F  F 

OH  

,N 
N 

NH F  

0 	N 	t
I \ 

H2N
.r-s  

F 

5-amino-2-(2,6-difluOTOpheny1.)-N- 
[5-[4-hydroxy-4- 
(trifluoromethyDazep an-1-yI]- 1 - 
methyl-pyrazol-4-yl]thiazo le -4- 

0.000055 

carboxamide 

406 NH, 

N  
NH 

0 	N 	ilk 

N 	S 
F 

5-amino -N45-(4-amino-5-methoxy- 
azepan- 1 -y1)- 1 -ethyl-pyrazol-4-y11-2- 
(2,6-difluorophenypthiazo le-4- 
carboxamide 

0.000133 
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407 NH, 

H 	F 
0 	N . 

H2N 	S  
F 

5 -amino -N15-(4-amino-5 -methoxy- 
azepan-1 -y1)-1 -ethyl-pyrazol-4-y1]-2-
(2,6-difluorophenyl)thiazo le-4-
carboxamide 

0.000204 

408 
F- 	i 

5 -amino-N45 43,3 -chfluoro - 5- 
(methylamino)azepan- 1 -y1]-1 - 
methyl-pyrazol-4-y1]-2-(2,6-
difluorophenypthiazo le-4- 
carboxamide 

0.000007 

NH 

\ 

N 	I 

	

NH 	F  

0 	
121‘,  

S 

	

H2N 	F 

409 F 	F  
/ 

NH 
S 
'NI 

N,\, ,‘ 
NH 	F  

N 

5 -amino-N-[543 ,3-difluoro-5- 
(methylamino)azcpan-1 -y1]-1 - 
methyl-pyrazol-4-y1]-2-(2,6- 

0.000014 

difluorophenypthiazo1c-4- 
carboxamide 

HN 	S 	

41
, 

F 

410 P1H2 

o 
\ 
N 

N .t..)N  
NH F  

N 

5 -amino -N-(5 -((4S.  ,5 S)-5 -ammo-4- 
methoxycyclohept-1-eny1)-1-methy1-
1H-pyrazol-4-y1)-2-(2,6- 

0.000069 

difluomphenypthiazo lc-4- 
carboxamide 

0 

11 \ 
H2N 	S  

F 

411 dNH 

\N 

NH  F  

0 	, . 

H2N 
F 

5 -amino -N-[5 -(4-amino -4-methyl- 
azepan-l-y1)-1-methyl-pyrazol-4-yl]- 

0.000062 

2-(2,6-difluorophenyOthiazo le-4- 
carboxamide 

412 NH 

N 	
N 

N'  

't.-----N‘N 

0 	N 	it  
H

2N 

F 

5 -amino -N15 -(4-amino -4-methyl- 
azepan-1 -y1)- 1 -mothyl-pyrazol-4-ylk 
2-(2-fluorophenyl)thiazo le-4- 
carboxamide 

0.000057 
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413 ,.,NIFI2 

o/ 

NH 	F 

5-amino-N-(5 -((4S,5 S)-4-amino -5 - 
methoxycyclo hepty1)- 1 -methyl- 1H-
pyrazol-4-y1)-2-(2-
fluorophenyethiazole-4-carboxamide 

0.000822 

N 0 

H2N 	8  

414 .N62 

o 

NH 	F 
N 

5 -amino-N-(5 -((4S,5 S)-4 -amino -5- 0.00012 

methoxycyclohepty1)- 1 -methyl- 1I-1- 
pyrazo 1-4-y1)-2-(2- 
fluorophenyl)thiazo le-4-earboxamtde 

0 

H2N 

415 .sNH, 

N o
/  

N 
‘ 

NH 	F 
N 

5 -amino -N-(5 -((4S,5 S)-4-amino-5 - 
methoxycyclohepty1)- 1 -methyl- 1 H-
pyrazo 1-4-y1)-2-(2-
fluorophenypthiazo le-4-earboxamide 

0.000461 

H2N 

416 NH2 

o 
\ 

NH 	F 

5 -amino-N-(5-(14 S,5 S)-4-arnine-5  - 
methoxycyclohepty1)- 1 -methyl- 1H-
pyrazo1-4-y1)-2-(2- 
fluorophenyothiazo1e-4-carboxa 	ide 

° 001  sR 

o ''........--N 

r 	11  H2N 	'S  

417 
N -N / 
	662 

5-amino -N-r5 -[(4S)-4-aminoazepan- 
1 -y1]- 1 -methyl-pyrazo1-4-y11-2-(2-
fluoro-4-pyridyl)thiazo le-4-
carboxamide 

0.00212 

y-NOS 

o 
NH  

s 
H2N 

418 / 
NH2 N''N  

5 -amino -N45 -R4S)-4-aminoazepan- 
1 -yli - 1 -methyl-pyrazol-4-y11-2-(2-
methoxy-3 -pyridyl)thiazo le-4-
carboxamide 

0.00108 

1 	/ 

NH 

H2N 
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419 
N`I  \I 

i 	NH 2  
— 

5 -amino-N45- [(4S)-4-aminoazepan- 
1 -y1]- 1 -methyl-pyrazol-4-y1]-2-(1- 
methylpyrazol-4-yl)thiazo le-4- 
carboxamide 

0.000785 

y CA 

NH 

0 	N 

I-1 2 N 

420 / 	NH N-  
1 	/  

NH 
\ 

H2Ni 

5 -amino-N45 - [(4S)-4-aminoazepan- 
1 -y1]- 1 -methyl-pyrazol-4-y1]-2-(5 - 
fluoro-3-pyridypthiazo le-4- 
carboxamide 

0.00425 

421 / 
N 
	NN I 	/ 

H  

o N o 
, 

H2N 

5-amino-N45 -[(4S)-4-aminoazepan- 
1 -y1]- 1-methyl-pyrazol-4-y1]-2-(3 ,5 - 
dimethylisoxazol-4-yl)thiazo le-4- 
carboxamide 

0.00437 

422 

423 

.,9H2 

,N 
N, 

X.---, 'hi 
F 

0 	 \ 

5 -amino -N-(5-((4S,5 S)-4-amino-5- 
fluoroazepan- 1 -y1)-1 -methyl-1 H-
pyrazot-4-y1)-2-(3 -fluoropyrid in-4-
Athiazoie-4-carboxamide 

0.00038 

N \ 	
/„/ 

I-12N
"—Hs 	\  

I 	lap 

\ 
N  

0 	N 
I 	
. 

5-amino-2-(2-fluoropheny1)-N[5 -(2- 
methoxy-8-azabicyclo [3 .2. l]o ctan-5 - 

le y1)-1 -methyl-pyrazol-4-yl]thiazo 	-4- 

0.000362 

carboxamide 

H2Nr-S  

424 4 
N

-N 	 MHz  

I 	OH 

NH 
0 

N 	F 
H2N 

S 	so  

5 -amino -N-(5448,5 S)-4-amino-5 - 
hydroxy-4-methylazepan- 1 -y1)-1 - 
methyl- 1 H-pyrazol-4 -y1)-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

0.000 99 

425 

N - N 
/ 
	NH 2 

5 -amino-N45 -[(4S)-4-amino azepan- 
1 -yl] -1 -methyl-pyrazo1-4-y1]-2-(2- 
fluoro-5-methyl-3 -pyridyl)thiazo le-4- 
carboxamide 

0.000144 

/ 

NH  

o 
s H2N 
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426 

1 	N 
Cc F 

F 
OSAXN)_bq 

 

5-amino-N45-(5-amino-3,3-difluoro- 
azepan-l-yI)-1 -methyl-pyrazol-4-ylk 
2-(3-fluoro-4-pyridyl)thiazole-4-
carboxamide 

0.000034 

H2N 	8  

427 / 
NQN0,...2 

NH 
01:: 	N 

5-amino-N-[5-[(4S)-4-aminoazepan- 
1-y1]-1-methyl-pyrazol-4-y1]-2-(2- 
methoxy-4-methyl-3- 
pyridyl)thiazole-4-carboxamide 

0.0037 

428 
/mi2 

5-amino-N-[5-[(4R,5R)-4-amino-5- 
fluoro-azepan-1 -yI]-1 -methyl-
pyrazol-4-y1]-2-(4-methyl-3 - 
pyridyl)thiazole-4-carboxamide 

0.000884 

Pq—Cs  l''F NH 
0.1):1(N 

429 
4 
i 	N1 /2  - 

-TO—ND: 
NH 	_14 
0yrii_ 

s 

5-amino-N45-[5-4-amino-5- 
fluoro-azepan-1 -yI]-1-methyl-
pyrazol-4-y11-2-(1,5- 
dimethylpyrazol-4-yl)thiazo lc-4- 
carboxamide 

0.000315 

430 / 	NH, 5-amino-N-[5-[(4R,5R)-4-amino-5- 
fluoto-azepan-1 -y1]-1-methyl-
pyrazol-4-y11-2-(2-methyl-3-
pyridyl)thiazole-4-carboxamide 

0.00117 

"IF 
NH 

O01%.(1  
S 	

N 
H2N 

431 al 	PS12 
tit" ̀

IF 
NH 

021 	N 

HA 
s 

5-amino-N[5-[(4R,5R)-4-anino-5- 
fluoro-azepan- I -y1]- I -methyl-
pyrazol-4-y1]-2-(2-methy1-4-
pyridyl)thiazole-4-carboxamide 

0.00104 

432 / 
N-N 	NH, 

I-Ca 

5-amino-N-[5-[(4R,5R)-4-amino-5- 
fluoro-azepan-1 -yI]-1 -methy I-
pyrazol-4-y11-2-(6-cyano-2- 
pyridyl)thiazole-4-carboxamide 

0.00144 

oss• 
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433 NHi 

N  
N 

NH 

0 

H2N 

N 

5-amino-N-[5-(4-amino-4-methyl- 
azepan-1-yl)-1-methyl-pyrazol-4-yl]-
2-(2-fluorophenyOthiazo le-4-
carboxamide 

0.000024 

434 NHi 

g N 

 
N 

NH 

0 	N 	itS H 
F 

5-amino-N-[5-(4-amino-4-methyl- 
azepan-1 -y1)-1-methyl-pyrazol-4-yl]- 

0.000093 

2-(2-fluxropheny1)thiazo1e-4- 
carboxamide 

435 NH, 

N 
NH F 

 

0 

H2N 	41 

5-amino-N-[5-(4-amino -4-methyl- 0.000021 

azepan-1 -y1)- 1 -rnethyl-pyrazol-4-yll-
2-(2,6-difluorophenyl)thiazo le-4-
carboxamide 

436 NH2 

N-7," 

NH F 

0 

H2 

5-amino-N-[5-(4-amino-4-methyl- 
azepan- 1 -yI)- 1 -methyl-pyrazoI-4-yl]-
2-(2.6-difluoro phenyOthiazo le-4- 
carboxamide 

0.00004 

437 / 

I

0H2 

F 
i 

NH 

o  

HEN 

5-amino-N-[5-[(4R,5R)-4-amino-5- 
fluoro-azepan- 1 -ylk 1 -methyl-
pyrazol-4-y11-2-(1,3- 

0.000477 

d imethylpyrazol-4-yOthiazoIe-4- 
carboxamide 

438 N 

N
,N 
\ 

NH

A  
crs 	

//N
H2N 	- 

F 

5-amino-N15-(5-amino-3,3-difluoro- 
azepan-1-yl)-1-methyl-pyrazol-4-y17-
2-(3,5-difluoro-4-pyridyl)thiazole-4- 
carboxamide 

0.000008 

439 ..‘„N H2 

F 
\ 
71 

N %„....„, 
NH 	F 

0 	N 	\ 

5-amino-N-(5-((4S,5S)-4-amino-5- 
fluoroazepan- 1 -y1)-1-methy1-1H-
pyrazol-4-y1)-2-(3,5-difluoropyridin-
4-yl)thiazole-4-carboxamide 

0.000121 

"..,.._ 	4N 2 \ 
H2N 	- 

F 
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440 NH2 

NH 	F  
oilN 	\ 

17 
H2N 

5-amino-N-[5-(5-amino-3-methoxy- 
3-methyl-azep an- 1 -y1)-1 -methyl-
pyrazol-4-y1]-2-(3,5 -difluoro-4- 

n 
0.000024 

le-4-carboxamide pyridypthiazo 

441 NH2 

\ 
( 

 N  
N ,...---N  

NH F 
OA  ‘ --N 	\ 

5-amino-N-[5-(5-amino-3-methoxy- 
3-methyl-azepan-1 -yI)-1 -meth yl-
pyrazol-4-y11-2-(3-fluoro-4- 

0.000027 

pyridyl)thiazole-4-carboxamide 

,.... ) 	\ 	4N 
I-12N' 	S  

442 
N
i 

N 	 NH, 
/ 	N 	

r 
NH 	F  

N 	40  

5-amino-N45-[(412,5R)-4-amino-5- 
fluoro-azepan- 1 -yl]- 1 -methyl-
pyrazol-4-y1]-2-(5-cyano-2-fluoro-
phenyl)thiazo le-4-carboxamide 

0.00108 

443 
H2  

5-amino-N-[5-[(4R,5R)-4-amino-5- 
fluoro-azepan- 1-y1]-1-methyl-
pyrazol-4-y1]-2-(2,6-dimethyl-4-
pr-idyl)thiazole-4-carboxamide 

0.00254 

'"F 
NH 

o 	, 
H2N 

444 / 
N 	I, N 	 ..NI 

/ 
NH  

,) 

HZN 

5-amino-NT45-[(4R,5R)-4-amino-5- 
fluoro-azepan- 1-yI]- 1 -methyl-
pyrazol-4-y1]-2-(5-cyano-3-
pyridyl)thiazole-4-carboxamide 

0.0354 

445 
N-N / 
	NH2  

I 	/ 
F 

NH 

0 	....- 
fi,N 

5-amino-N[5-[(4R,5R)-4-amino-5- 
fluoro-azepan-1 -y11- 1 -methyl-
pyrazol-4-y11-2-(2,5-dimethyl-3- 
pyridyl)thiazole-4-carboxamide 

0.000446 

446 

'
N 	

I 	E 
NH 

0 	— 

.2N 

5-amino -N45-[(5 S)-5-amino-3 ,3- 
difluoro-azepan- 1-y1]-1-methyl-
pyrazol-4-y1]-2-(3-fluoro-4- 
pyridyl)thiazole-4-ca.rboxamide 

0.00001 



WO 2013/045461 	 - 90 - 
	 PCT/EP2012/068899 

447 

c) 	N 
N 

H  

5-amino-N45 -[(5R)-5 -amino-3 ,3- 
difluoro-azepan- 1 -y1]- 1 -methyl - 
pyrazol-4-y1]-2-(3 -fluoro-4- 

0.000014 

pyridyl)thiazole-4-carboxamide 

448 
/ 	0 

N -N 

NH, 
NH

a 
r, 

5 -amino -N15 -(6-amino- 1 -oxa-9- 
azaspiro [3 .6] decan-9-y1)- 1 -methyl-
pyrazol-4-y1]-2-(2,6- 

0.000104 

difluoro phenyl)thiazo le-4- 
carboxamide 

s 
142N 	F 

449 
/ 

—N 

5 -amino -N-[5 -[(5 R)-5 -amino-3 - 
methylene-azepan- 1 -yli1- 1 -methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenyOthiazo lc-4- 
carboxamide 

0.000047 

N / 
H2 

NH 	F  

c 
s 

H2N 	F 

450 

451 

0D 

r)  
N-N 	 ,A  

NH2  

/ \ 

5 -amino-N45 -[(4S,5 S)-4-amino-5 - 
fluoro-azepan- 1 -y1]- 1 - 
(trideuteriomethyl)pyrazol-4-y1]-2-
(2,6-d ifluorophenypthi azo le-4-
carboxamide 

0.000101 

H2N 

D D‘L.D 

N-N 	F 

5 -amino -N-[5 -[(4R,5R)-4-amino -5 - 
fluor° -azepan- 1 -y1]- 1 - 
(trideuteriomethyl)pyrazol-4-y1]-2- 
(2,6-difluorophenyOthiazo le-4-
carboxamide 

0.000017 

1 	7 	N 
/NH2  

NH 	F 

. s 
H2N 	F 

452 
/ 

N
i  

\ ----r NH, 
NH 	F  

0 4  

5-amino-N45 -(6-amino- 1 -oxa-9- 
azaspiro [3 .6]decan-9-y1)- 1 -methyl-
pyrazol-4 -y1]-2-(2,6- 
d ifluorophenyl)thiazo le-4- 
carboxamide 

0.000031 

s 
H2N 	r 

453 
/ NH-N 	

N 
rk 

1 	/ 
'--7 NH2  

NH 	F  

o 

N 45 -(5-amino-3 -methyl- 5 -amino- 
azcpan- 1 -y1)- 1 -methyl-pyrazol-4-ylk 

0.000012 

2-(2,6-difluorophenyl)thiazo le-4-
carboxamide 

s 
H2N 
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454 0-{2  

\ 
,N 

N 	I 	F 
%----H. 

N 
0 	N 	\ 

 

5 -amino-N-[5 -[(5S)-5-am o-3,3- 
difluoro-azepan-1 -y1]- 1 -methyl-
pyrazol-4-A-2-(3,5-difluoro-4- 
pyridyl)thiazole-4-carboxamide 

0.000023 

H2N
7--s 	% 

F 

455 NH2  

N--,N  	F 
N 
t.--,.. NH 

5 -amino -N15 - [(5R)-5-amino-3,3- 
difluoro-azepan- 1 -y1]-1-methyl-
pyrazol-4-y1]-2-(3,5-difluoro-4- 

0.000009 

pyridyl)thiazole-4-carboxamide 

0 	N

rs 

	\ 
N 

% 
F 

456 NH2  

N 	off  

NH 	F 

0 	N 41, 

5 -amino-N-r5 -(5 -amino-3 -hydroxy-3 - 
methyl-cyclo hepty1)- 1 -methyl-
pyrazol-4-y11-2-(2,6- 

0.00007 

difluoro phenyl)thiazo1e-4-
carboxamide 

H2 N 	S  
F 

457 F 	 ,9H 

\ 	( 	
.0oH 

N ,......., N 
N \ ,_ I .,--N  

NH F 
O&N  

5 -amino-242.6-difluorophenyn-N- 
(544R,5S)-4,5 -dihydroxyazepan- 1 - 
y1)- 1 -methyl-1 H-pyrazol-4- 
yOthiazole-4-carboxamide 

0.00016 

H2N
.,---s  

F 

458 0--- 
I 

,N 	NH2 N 
\\ 	/ 

N 	F  

C  

5 -amino-N45 44-(aminomethyl)-4- 
methoxy-l-piperidy11- 1-methyl-
pyrazo1-4-yl] -242,6-
difluorophenyl)thiazo le-4-
carboxamide 

0.000257 

H2N 	S  
F 

459 NH2  

(‘---) 
(''''''.4 ---F .YN 

' Nt.21 	F 
NH  

Ilk 

5 -amino-N-[5-(5 -amino-3,3-difluoro- 
azepan- 1 -y1)-1 -methyl-pyrazol-4-y1]- 
2-(2,6-difluoro-4-methoxy-
phenyl)thiazole-4-carboxamide 

0.000006 
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F- 
460 Ni22 

( S 

F 

NH 

Foq 	\ 

5 -amino -N45 -(5 -amino-3,3 -difluoro- 
azepan- 1 -y1)- 1 -methyl-pyrazol-4 -y11-
2 -(1,5-dimethylpyrazol-4 -yOthiazo le-
4-carboxamide 

0.000026 

461 / 

	

N-N 	r-NAN", 

	

/ 	N 

F 

c, 

H2N 

5 -amino -N45 4(5 R)-5 -amino-3 ,3- 
difluoro-azepan- 1 -y11- 1 -methyl-
pyrazo 1-4-y1]-2 -(6 -cyano -2 - 
pyridypthiazo le-4 -carboxam de 

0.00008 

462 
N
I 	 NHz 
/ 	N 

NH 	F 	F 

H2N 

5-amino-N45 4(512)-5 -amino -3 ,3- 
difluoro-azepan-1 -ylk 1 -methyl-
pyrazo 1-4 -y1]-2-(1 ,3 - 
dimethylpyrazo 1-4-yOthiazo le-4- 
carboxamide 

0.00003 

463 / 
N 

/ 

NH 

c, ,,,_
(
,
,
,.N 	

,... 
	'N__ 

A  .,--- 
H2N 

5-amino-N-[5-[(5R)-5-amino-3,3- 
difluoro-azepan- 1 -y1]- 1-methyl-
pyrazol-4-y11-241 ,S - 

0.000018 

dimethylpyrazol-4-yOthiazo le -4 - 
carbo xarnicie 

464 
N- N 

/ 	
N 2 5 -amino-N-[5 -[(5R)-5 -amino -3 ,3 - 

difluoro -azepan-1 -y1]-1 -methyl-
pyrazol-4-y1]-2-(2-methyl-4- 

0.00006 

i 	/ 	N 

NH 	F 	F 

0 

H2N 

pyridypthiazo le-4 -carboxamide 

465 Ni12 

N\ 
	 OH 

NH 	F  
0 

5 -amino-N-[5 -(5 -amino-3 -hydroxy-3 - 
methyl-cyclohepty1)- 1 -methyl-
pyrazol-4-y1]-2-(2,6 - 
difluorophenypthiazo le-4-
carboxamide 

0.000559 

H 	S 
F 

466 NH2 

°H 
 

NH 

0 	N * 

H2N 	S 

5-amino-N-[5-(5-amino-3-hydroxy-3- 
methyl-cyclo hepty1)- 1 
pyrazol-4-y11-2 -(2 ,6 - 

0.000222 

difluorophenyOthiazo le-4 - 
carboxamide 
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467 NI12 

NN 	
OH  

NH 

0 	N • 

H2N 	s 	F  

5-amino-N-[5-(5 -amino-3-hydroxy-3- 
methyl-cycloheptyt)-1-methyl-
pyrazol-4-y1]-2-(2,6-
difluorophenyl)thiazo le-4-
carboxamide 

0.000126 

468 

N 	 OH 

NH 	F  

° N 

H,N 	s 	F  

5-amino -N15-(5 -amino-3-hydroxy-3- 
methyl-cyclo heptyI)- I -methyl- 
pyrazo I-4-y1]-2-(2, 6- 
difluorophenyl)thiazole-4- 
carboxamide 

0.00009 

469 N 

OH 

NH 	F 

0 
S . N 

F 

5-amino-N-[5-(5 -amino -3-hydroxy-3 - 
methyl-cyclohepty1)- I -methyl-
pyrazol-4-A-2-(2 ,6- 

0.00155 

difluorophenyl)thiazo le-4- 
carboxamide 

470 NH 1 

0 

$—,,,' 
NH 	F 

0 	N 4,  

5-amino-N45-(5-amino-3-hydroxy-3- 
methyl-cycloheptyt)-1-methyl- 

d ifluorophenypthiazo le-4- 
carboxamide 

0.000108 

1 

471 ..,NH2  

Na
,. ,N 

NH 	F  
0 	N 

H N 
F 

5-amino-N-[5-[(4S,5S)-4-amino-5- 
fluoro-azepan-1 -y1]- 1-methyl-
pyrazol-4-y11-2-(3,5 -difluoro-4- 
pyridyflthiazo le-4-carboxamide 

0.000242 

472 NH, 

1F 

N  

NH 

0 
\ 	//  N  

F 

5-amino-N-15-[(4R,5R)-4-amino-5- 
fluor° -azepan- 1 -yll - I -methyl- 

0.000086 

pyrazo1-4-yI]-2 -(3 ,5-difluoro-4- 
le-4-carboxamide pyridyl)thiazo 

473 NH, 

NH F 
0 	N 

H2  
F 

5-amino-N-[5-(5-amino-3-methoxy- 
3-methyl-azepan- 1-y1)- 1 -methyl- 

-4- pyrazo1-4-y1]-2-(3 ,5-difluoro 

0.000009 

pyridyflthiazo le-4-carboxamide 
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474 N4, 

NH 
0 	N 

\ 
H2N 

5-amino-N45-(5-amino-3-methoxy- 
3-methyl-azepan-1 -y1)-1-methyl-
pyrazo 1-4-yI]-2-(3,5-difluoro-4-
pyridyl)thiazole-4-carboxamide 

0.000425 

475 NH, 

Na 
NH 

0),,--s „IL •>-, 
,,,,, 	s 

5-amino-N-[5-(5-amino-3-methoxy- 
3-methyl-azepan-1-y1)-1 -methyl-
pyrazo1-4-y1]-2-(3-fluoro-4- 

0.000212 

pyridyl)thiazole-4-carboxamide 

476 

\ 	N ^1-.." 
N, 
	

II _„ 
NH 

0)N--N 

n2N
rs  

0 
 

NH, 

/ 

5-amino-N45-(5-amino-3-methoxy- 
3-methyl-azepan- 1-y1)-1-methyl-
pyrazol-4-y11-2-(3-fluoro-4-
pyridyl)thiazole-4-carboxamide 

0.000013 

477 
/ 

N-N 

- 
O 	N 

S 
H2N 

NH 

4re 

5-amino -2-(2-fluoropheny1)-N41 - 
methy1-5-(1 -oxa-6,9- 
diazaspiro [3.6]decan-6-yl)pyrazo 1-4- 

lithiazo le-4-carboxamide y 

0.000188 

478 
/ 	o 

NON 	
N 
\___/NH 

NH 	F  

O 	

N it 

5-amino-2-(2,6-difluorophenyl)-N- 
[1-methy1-5-(1-oxa-6,9- 
diazaspiro [3 .6] decan-6-yOpyrazol-4-
yl]thiazole-4-carboxamide 

0.000251 

S 
H2N 	F 

479 692  

\\  
NI 

0 
F 

NON 	S 
110 

F 

5-amino -N-[544-(aminomethyl)-4- 0.000033 

hydroxy-1 -piperidylk 1 -methyl-
pyrazo 1-4-y1]-2-(2,6- 
difluorophenyl)thiazo le-4-
carboxamide 

480 
/ 

N-  N 

1 	/ 	N  
NH 

o 

S 
H2N 

\o 

NH 

(R)-5-amino-2-(2-fluoropheny1)-N- 
(1 -methy1-5-(1-oxa-6,9- 
diazaspiro [3 .6]decan-6-y1)-1H-
pyrazol-4-yl)thiazole-4-carboxamide 

0.000045 
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481 
/ 

N-N 

(S)-5-amino-2-(2-fluoropheny1)-N- 
(1-methy1-5-(1 -oxa-6,9-
d iazaspiro [3.6] decan-6-y1)- 1H-
pyrazol-4-yl)thiazole-4-carboxamide 

0.000496 

1 	/ NH 

NH 

N 

S 
H2N 

482 
o 

N-N 
1 /

Lj, NH 
NH 	F 

o 

(R)-5-amino-2-(2,6-difluoropheny1)- 
N-(1 -methy1-5-(1 -oxa-6,9- 

as diazpiro [3 .6]decan-6-y1)-1H- 
pyrazol-4-yOthiazole-4-carboxamide 

0,000383 

S 
H2N 

483 
/ 

N - N 

(S)-5-amino-2-(2,6-difluoropheny1)- 
N-(1-methy1-5 -( 1-oxa-6,9-
diazaspiro [3.6] decan-6-y1)- 1H- 

le-4-carboxa 	do pyrazo1-4-yOthiazo 

0.000131 

/ 	NH 

N 

O 	N 

S 
H2N 

4R4 

' '•_ ) NH 
NH 0 

/ N 
H2N 

S 

F 

5-o rnino-1-(1,6-diflum-ophrt 	I 
H. -methy1-54 1 -oxa-4,9- 
diazaspiro [5.5]undecan-9-yOpyrazol- 
4-yflthiazo le-4-carboxamide 

0S100049 

485 N92 
o,..., 

N  

NH  
o F 

N 

H2N 	S 

F 

5-amino -N15-(5-amino -4-methoxy- 
4-methyl-azepan- 1 -y1)- 1-methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenyl)thiazo le-4- 
carboxamide 

0.000035 

486 fo 

o 
\ 
N-../ 

Ni 	1 
t."--N 

NH 

0 	N 

N45-[(3aR,8aS)-2-oxo-3 a,4,5,7,8,8a- 
hexahydro-3H-oxazolo[4,5-d]azepin-
6-y1]-1-methyl-pyrazol-4-y1]-5- 
amino-2-(2,6- 
d ifluorophenypthiazo le-4- 
carboxamide 

0.000058 

\ 1 
H2NA.-S  

F 
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487 NH2 

0  
N 	o  

NH  
0 	N, 

H2N 	S  
F 

[(4S,5R)-5-amino-1 44-[[5-amino-2- 
(2,6-difluorophenyOthiazo le-4-
carbonyl]amino ]-2-methyl-pyrazo 1-3 - 
yl]azepan-4-yl] acetate 

0.000498 

488 ° 

,‘,) 

	

\ 	m  

	

,N 	' 

	

N 	1 t.-.„ 
NH  

0 	
I \ 

N 	. 

H2N r-S  
F 

N-[5-[(3aS,8aR)-2-oxo-3 a,4,5,7,8,8a- 
hexahydro-3H-oxazo lo [4,5-d] azepin-
6-ylk 1-methyl -pyrazol-.4-y1]-5- 
amino-2-(2,6- 
d ifluorophenyl)thiazo le-4- 
carboxamide 

0.000353 

489 z>N112 

o 

0 
NH  

\ 	il 
H2N 

F 

[(4R,5 S)-5-amino -1 441[5-amino -2- 
(2,6-difluorophenyl)thiazo le-4- 

yflazepan-4-y I] acetate 

0,000846 

490 OH  

'oH 
\ 

thl 
N 1/4_,...--,, 

NH 	F  

N 

- -am ino-2-(2.6-difluoro phemil)-N- 
(5-ti4R,5R)-4,5-dthydroxyazepan- 1 - 

-1-methylH-pyrazo 1-4- y1)-1 

0.000179 

yl)thiazo le-4-carboxamide 

0 

H2N 	S  
F 

491 / 
N-N 	r-N-NHE,  

5-amino-N45-[4-amino -5 - 
(trideuteriomethoxy)azepan- 1-y1]-1 - 
methyl-pyrazol-4-y1]-2-(2-
fluorophenyl)thiazolc-4-carboxamide 

0.000055 

, / 	N
\---/s- *0 o  

NH 
(,) 

a) s 
HZN 	F 

492 / 
NN 	NNB  
1 	N 	D  

o 
4fr 

NH 	F methyl-pyrazol-4-y1]-2-(2,6-

5-amino -N-15 44-amino-5 - 
(trideuterio methoxy)azepan-l-ylk 1 - 

difluorophenypthiazo le-4- 
carboxamide 

0.000035 

s 
H2N 	F 
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493 D D 	F  F difluoro NI 
/N 

Nu2  
NH 

N 41 

5-amino-N-[5-[(5S)-5-amino -3,3 - 
-azcpan- 1 -y1]- 1 - 

(trideuteriomethyl)pyrazo 1-4-yI]-2- 

0.000002 

(2,6-d ifluorophenyl)thiazo le-4-
carboxamide 

S 
H2N 

494 

N
I  

.-.--./ *"6 62  
NH 	F  

N 

5-amino-N-[5-[(5R)-5-amino-3,3 - 
difluoro-azepan- 1-y1]- 1 - 
(trideuteriomethyppyrazo 1-4-y1]-2- 
(2,6-difluorophenypthiazo le-4-
carboxamide 

0.000006 

S 
H2N 

495 NH2 

1 
N 	1 

,N --.

N  

" 

%,--,,, 	
F 

0 	N . 

5-amino -N15-(5-amino -3,3-difluoro 
5-methyl-azepan-1 -y1)-1 -methyl-
pyrazo 1-4-y11-2 -4', 2,6- 
d ifluorophenypthiazo le-4- 
carboxamide 

0.000003 

0.000042 

H2N 	S  
F 

496 \
o I 	

N 
	, ,,N1-12  

N 	, 
\\ 	i 

NH 1  
o 	F 

H2N 	s  

F 

5-amino -N-(5-((3S ,4R)-4- 
(aminomethyl)-3-ethy1-4-
methoxypiperidin- 1 -y1)- 1 -methyl- I H-
pyrazo 1-4-y1)-2-(2,6-
d ifluorophenypthiazo le-4-
carboxamide 

497 / 	NH2  N-N 
0  

NH 	F 

0 	N 	ill 

5-amino-N-[5-(5-amino-l-oxa-8- 
azaspiro [3 .6] decan-8-y1)-1-methyl-
pyrazo 1-4-yI]-2-(2,6-
difluorophenypthiazole-4- 
carboxamide 

0.000268 

H 2  N 	s 

498 N 	
N

H 

° 

H 

0 

s 4, 
Hfrl 	F 

5-amino-N45-(5-amino-1-oxa-8-
azaspiro [3 .6] decan-8-yI)- 1 -methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenypthiazo le-4- 
carboxamide 

0.000038 
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499 / 
N 	N 2 

N 
1 	

0 

o NH  

N 	F  
2t; 

s 

5 -amino-N-(5 -((lR,5R,6S)-6-amino - 
8 -oxa-3 -azabicyclo [3 .2.1 ]octan-3 -y1)-
1 -methy1-1H-pyrazol-4-y1)-2-(2, 6 - 
difluorophenyl)thiazo le-4- 
carboxamide 

0.000888 

500 
N 
	/ N 	CN,„,-NH2 

"`-`'c.__\1 
 OH 

NH 	F 	OH 

. 

5 -am ino-N45 45 -amino -4-hydroxy-4- 
(2-hydroxyethyl)azepan- 1 -y11- 1 - 
methyl-pyrazol-4-y1]-2(2,6- 

0.000038 

difluorophenypthiazo le-4- 
carboxamide H2N 	F 

501 / 
N-N 	r-N,...NO2 

it-Nf 

NI-. 	F 
N 	

.
41 

5 -amino-N-[5 -(5 -amino- 1 -o xa- 8 - 
azaspiro [3 . 6] decan-8-y1)- 1 -methyl-
pyrazol-4-y1]-2-(2,6- 

0.000025 

difluo ro phenypth iazo le-4- 
carboxamide 

S  
H2N 	F 

502 NH, 
o 

I 
,N 

N 	7 ,,,____ \ NH 

N 

N 	S 
/---- F 

5 -amino-N-[5 -(5 -amino-4-mcthoxy- 
4-methyl-azepan- 1 -y1)- 1 -methyl.- 

{2.6-- pyrazo1-4-y1]-2 

0.00004 

difluoropheny lytnazo IC-4-  

carboxamide 

503 
, 

‘ N 	N 

NH 
0  

H N 	s IP 
F 

5 -amino-N-[5 -(5-amino-4-methoxy- 
4- methyl-azepan- 1-y1)- 1 -methyl-
pyrazol-4-yl]-2-(2,6- 
d ifluo rophenyl)thiazo le-4- 
carboxamide 

0.000047 

504 NH, 
/ 

0  
/ 

NH 
0 	N  

H2N
,Ls  

5 -amino-N45 -(4-amino-5-methoxy- 
cyclohepty1)- 1 -methyl-pyrazo 1-4-y1]-
2-(2-flnorophenyl)thiazole-4- 
carboxamide 

0.000055 

505 NI-12 

o/ 

NH 	F 
0 

5 -amino -N-[5 -(4-amino -5 -methoxy- 
cyclohepty1)- 1 -methyl -pyrazol-4-y1]-
2-(2-fluorophenyOthiazo le-4-
carboxamide 

0.000197 

q . 
H2N 	- 
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506 NH2 
 

I 	/ N 	 0  

NH  

N  0 41,  
5-amino-N-[5-(4-amino-5-methoxy- 
cyclohepty1)-1-methyl-pyrazol-4-y1]- 

0.000392 

2-(2-fluorophenyl)thiazo le-4-
carboxamide 

H2N 	S  

507 NH, 
/ 

/ 
F 

aiLN).___ 

5-amino -N-[5 -(4-amino-5 -methoxy- 
cyclohepty1)-1-methyl-pyrazo1-4-y1]-
2-(2-fluorophenyl)thiazo le-4-
carboxamide 

0.000976 

H2N 	S  

508 
1.1 1 N 	\1 

NH 

NH 
F 

0  

® carboxamide 
H N 	S 

 

F 

5-amino-N-[5-(2,6- 
diazaspiro [3 .5]Monan-6-y1)-1 -methyl-
pyrazol-4-y1]-2-(2,6- 
difluorophenypthiazo le-4- 

0.000129  

509 H 	o 
.-.. 	N  

o  N 
N
),J 	

II
....„, 

,,,,,;&‘ 
N H F 

N 

5-amino-2-(2,6-difluoropheny1)-N- 
(1 -methyl-54(3 aR,8aS)-3a-methy1-2-
oxotetrahydro-2H-oxazo lo [5.4- 
d]azepin-6(7H,8H,8aH)-y1)- 1 H. 
ryrazol-4-yl)thiazole-4-cartxnamidc 

0.000084 

0 

H 2N 	S  
F 

510 
N-N 

/ 	--N/ NH2 5-amino-N-[5-(5-amino- 1 -oxa-8- 
azaspiro [3.6]d ecan-8-y1)-1-methyl-
pyrazol-4-y1]-2-(2,6- 

0.000095 

N
L/

C\ 

NH 	F  

N  difluorophenypthiazole-4- 
carboxamide 

s 
H2N 	F 

511 / 	
NH2 

N 
5-amino-N-[5-[4-amino-5- 
(difluoromethypazepan-1 -y1]-1 - 
methyl-pyrazol-4-y1]-2-(2,6- 
difluorophenyl)thiazole-4- 
carboxamide 

0.000556 

I 	 F 

N 	 F 	F 

0 	N 	41, 

s H2 N 

512 / 
N-N 	NH2 5-amino-N-[5-[4-amino-5- 

(difluoromethypazepan-1 -y1]-1 - 
methyl-pyrazol-4-y1]-2-(2,6- 
difluorophenyethiazole-4- 
carboxamide 

0.000036 

I 	/ 	N 	
F 

NH 	F 

0 	N 

s H2N 
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513 
N N 	r--N„, NH2  / 5-amino-N-[5-[4-amino-5- 

(hydroxymethypazep an- 1 -y1]- 1 - 
methyl-pyrazol-4-y111-2-(2,6- 
difluorophenyOthiazo le-4- 
carboxamide 

0.000058 

N
\ „„,"--\ 

NH 	F 	OH 

- 
O , 

H2N 	F 

514 N  

o 

N 

'EH 	_ 

0 	N 4) 

5 -amino-N45 -(4-amino-5 -ethoxy- 
azepan- 1 -yI)- 1 - methy1-pyrazo 1-4-y1]-
2-(2,6-difluorophenyl)th iazo le-4-
carboxamide 

0.000115 

H2N 	S  
F 

515 662 
o 

\ 
N 

NH 	
F 

a 	N . 

H2N 
F 

5-amino-N-[5-(4-amino-5-ethoxy- 
azepan-1 -y1)-1 -methyl-pyrazol-4-y1]-
2-(2,6-difluorophenyl)thiazo le-4-
carboxamide 

0.000035 

516 692 

o 

t; 
N \ 	i' 

NH 

0 

5 -amino-N-(5 -((8R,9S)-8-amino-9- 
methoxy-5 -azaspiro [2.6]nonan-5 -y1)-
I -methyl-] H-myTa7o 1-4-y;)-2 -(2.K-
difluorophenyl)thiazo le-4-
carboxamide 

0.000019 

I 	) 
1{2s 	3  

F 

517 \ 
0 

N El , 

,N 
Ni 

NH 	F  

0 	N 

5 -amino-N-(5 -((8R,9S)-9-amino- 8 - 
methoxy-5-azasp iro [2 .6]no nan-5 -y1)- 
1 -methyl- 1 H-pyrazo 1-4-y1)-2-(2,6- 
difluorophenypthiazo le-4- 
carboxamide 

0.000047 

H2N
r-s 	

it 

F 

518 sT  N 2 

,N 	
N  

N 	 F t, ,,
NH 

F 

0 	N 

H2N
r-s 	

it  

(R)-5 -amino-N-(5 -(5-amino -3,3 - 
difluoro-5-methylazepan- 1 -y1)- 1 - 

1H-pyrazo 1-4-y1)-2-(2,6- methyl- 
difluorophenypthiazo le-4- 
carboxamide 

F 
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519 NH2 5 -amino-N-(5 -(4-amino-5 -fluoro-4- 
methylazcpan- 1 -y1)-1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyOthiazo le-4- 
carboxamide 

0.000050 
F 

, N 

.......-„ N 	
NH 

0 	N
)  

H2Nr-S 
F 

520 NH, 
/ o 

,N 	N 
N ....,..-„, 

NH  F 
o N 

\ 

5 -amino -N-(5-(8-amino -9-methoxy- 
5-azaspiro [2.6]nonan-5 -y1)- 1 -methyl-
1H-pyrazol-4-y1)-2-(2,6- 

0.0000040 

difluorophenypthiazo le-4- 
carboxamide 

H2N 	S  
F 

521 NH2  
o 

	

\ 	N ,N--, 

	

N 	I %.,_-„,, 
NH  

F   CA\---N 

5 -amino -N-(5 -(8 -amino-9-methoxy- 
5 -azaspiro [2.6]nonan-5 -y1)- 1 -methyl-
1H-pyrazol-4-y1)-2-(2,6- 
difluorophenyOthiazo le-4- 
carboxamide 

0.0000 t 6 

\ I 	It 
H2N 	S  

F 

S72 
F 5 

N
I 	 N 
, 

N
‘‘ 
 r 

NH 	
F
\---% 

0 	N 	
\ / 

H2N 	
s 

-amino-N-(5 -(4-(amino methy1)--1- 
fluoroazepan- 1 -y1)- 1 -methyl- 1 H-
pyrazol-4-y1)-2-(2,6- 
difluorophenypthiazo le-4-
carboxamide 

0.00 06S 

523 F  5 -amino-N-(5 -(4-(aminornethyl)-4- 
fluoroazepan- 1 -y1)- I-methyl-1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide 

0.000035 
I 	NH2 
N 

N 
\\ 	/ 

NH 	F  
oN 

H2N 	
s 

524 / 

	

I 	NH, 
N  , 

N 
% 

NH 
F 

O 	N 

	

H2N 	S 

5-amino -N-(5-(4-(aminomethyl)-4- 0.000103 
methoxyazepan-1 -y1)- 1 -methyl- 1H-
pyrazol-4-y1)-2-(2,6-
difluorophenyOthiazo le-4-
carboxamide 
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525 / 
0 

I 	NH, 
„N 

N 	N 

NH 
F 

o N 

I-12N 	S 	Ill 

F 

5-amino-N-(5-(4-(aminomethyl)-4- 
methoxyazepan-l-y1)-1-methy1-1H-
pyrazol-4-yl)-2-(2,6-
difluorophenyl)thiazole-4-
carboxamide 

0.000039 

526 ,\ NH2  

,
\N 	N 

 

N t..,-„, 
NH  F  

0 	N 

lik 

(S)-5-amino-N-(5-(5-amino-3,3- 
difluoro-5-methylazepan-l-y1)- I - 
methyl-1H-pyrazol-4-y1)-2-(2,6- 
difluorophenyethiazole-4- 
carboxamide 

0.000026 

\ 
H2N 	S  

F 

527 NH, 

o 
F 

N 
Nt„-

NNH  
0 	N 4" 

5-amino-N-(5-(4-amino-5-
(difluoromethoxy)azepan-l-y1)-1- 
methy1-1H-pyrazo1-4-y1)-2-(2- 
fluorophenypthiazole-4-carboxamide 

H2 
	Ns
N 

5-amino-N-(5-(4-amino-5-methoxy-
4-methylazepan-l-y1)-1-methyl-1H-
pyrazol-4-y1)-2-(2,6- 
difluorophenyl)thiazole-4- 
carboxamide 

\ 	N 
#11--_,,  

k„..-„,
NH  

F  

0 	N  

rS H2N 

529 NH2 

o 
\ , 

N 	1 
,N--,N 

NH 	

F  

%.__,..,., 
F 

0 	N 

5-amino-N-(5-(4-amino-5-
(difluoromethoxy)azepan- 1-y1)-1- 
methyl-1H-pyrazol-4-y1)-2-(2- 
fluorophenypthiazole-4-carboxamide 

H2N 	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 a composition (e.g., 

5 	a pharmaceutical 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 compositions are useful 

for treating multiple myeloma, lymphoma, acute myeloid leukemia, prostate cancer, breast 

cancer, hcpatocellular carcinoma, pancreatic cancer, and/or colorectal cancer in a mammal (e.g., 

human). 

	

5 	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 myeloma, lymphoma, acute myeloid leukemia, prostate 

	

1.0 	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 I, 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 

	

15 	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, 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 

	

20 	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 I, and/or solvates, hydrates and/or salts thereof, or a 

composition thereof; in combination with a second chemotherapeutic agent such as those 

described herein. 

	

25 	The present invention includes a method of treating lymphoma 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 an anti-B-eell 

antibody therapeutic (e.g., Rituxan and/or Dacetuzumab), gemcitabine, corticosteroids (e.g., 

	

30 	prednisolone and/or dexamethasone), chemotherapy cocktails (e.g., CHOP (cyclophosphamide, 

doxorubicin, vincristine, prednisolone) 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 (e.g, GDC-0941 (Genentech) and/or 

GDC-0980 (Genentech)), rapamycin, a rapamycin analog, mTOR inhibitor such as everolimus or 

	

35 	sirolimus, a MEK inhibitor (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 mycloma 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 mclphalan, "Imids" 

	

5 	(immuno-modulators, e.g., thalidomide, lenalidomide, and/or pomolidamide), corticosteroids 

(e.g., dexamethasone and/or prednisolone), and bortczomib or other proteasomc inhibitor. 

The present invention includes a method of treating multiple myeloma, chronic 

lymphocytic leukemia (CLL), or acute myeloid leukemia (AML) in a mammal (e.g., human) 

comprising administering to said mammal a therapeutically effective amount of a compound of 

	

10 	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 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 invention includes a method of treating chronic lymphocytic leukemia (CLL) 

	

15 	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 fludarabine, cyclophosphamide, anti-B-cell antibody therapeutics (e.g., Rituxan 

and/or Dacetuzumab). 

	

20 	The present invention includes a method of treating chronic myeloid leukemia (CML) 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 a BCR-abl inhibitor (e.g., imatinib, nilotinib, and/or dasatinib). 

	

25 	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 (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. 

	

30 	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 (hereinafter the "active 

compound(s)") can be effected by any method that enables delivery of the compounds to the site 

	

35 	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 

	

5 	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 still larger 

	

10 	doses may be employed without causing any harmful side effect, provided that such larger doses 

arc 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 simultaneous, sequential or separate dosing of the individual 

	

15 	components of treatment. 

The pharmaceutical composition may, for example, be in a form suitable for oral 

administration 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 ointment or cream or for rectal administration as a suppository. The 

	

20 	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, carriers, adjuvants, etc. 

Exemplary parenteral administration forms include solutions or suspensions of Formula 

	

25 	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 

ingredients such as flavorings, binders, excipients and the like. Thus for oral administration, 

	

30 	tablets containing various excipients, such as 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, 

	

35 	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, glycerin, or combinations thereof 

	

5 	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 I COMPOUNDS 

	

10 	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 

	

15 	intralesional administration, including perfusing or otherwise contacting the graft with the 

inhibitor before transplantation. It will be appreciated that the preferred route may vary with for 

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 cxcipient. 

Where the compound is administered parenterally, it may be formulated with a pharmaceutically 

	

20 	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 to about 1000 mg of 

Foi 	inula 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, 

	

25 	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 I COMPOUNDS 

	

30 	Compounds of the present invention are useful for treating hyperproliferative diseases, 

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 

invention includes methods of treating or preventing diseases or conditions that can be treated or 

prevented by inhibiting 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 I, 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 I is present in an 

	

5 	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 cell lung carcinoma (NSCLC), small cell carcinoma, lung 

	

10 	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 

intestine, colon-rectum, large intestine, rectum, brain and central nervous system, Hodgkin's and 

	

15 	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, 

sutThring from such disease or condition. Also provided is the use of a compound of this 

invention in the preparation of a medicament for the treatment of the diseases and conditions 

	

20 	described herein in a warm-blooded animal, such as a mammal, for example a human, suffering 

from such disorder. 

PHARMACEUTICAL FORMULATIONS 

In order to use a Formula 1 compound for the therapeutic treatment (including 

prophylactic treatment) of mammals including humans, it is normally formulated in accordance 

	

25 	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. 

Atypical formulation is prepared by mixing a Formula 1 compound and a carrier, diluent 

or excipient. Suitable carriers, diluents and excipients arc well known to those skilled in the art 

	

30 	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 are 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, 

	

5 	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.e., a compound of the present 

invention or pharmaceutical composition thereof) or aid in the manufacturing of the 

pharmaceutical product (i.e., medicament). 

	

10 	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 T 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 

	

15 	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 in a 

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 

	

20 	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 

indiscreet 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 

	

25 	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 I having 

the desired degree of purity may optionally be mixed with pharmaceutically acceptable diluents, 

carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences (1980) 16th  edition, Osol, 

	

30 	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.e., carriers that are non-

toxic to recipients at the dosages and concentrations employed. The pli of the formulation 

depends mainly on the particular use and the concentration of compound, but may range from 

	

35 	about 3 to about 8. Formulation in an acetate buffer at pH 5 is a suitable 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 

	

5 	or as 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 

	

10 	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 

	

15 	is preferably below the amount that is toxic to the host or renders the host significantly more 

susceptible to bleeding. 

As a general proposition, the initial pharmaceutically effective amount of the Formula I 

compound administered parenterally 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 

	

20 	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, 

	

25 	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 scrum albumin, gelatin, or 

immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as 

glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides and 

	

30 	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 TWEENTm, 

PLURONICSTM or polyethylene glycol (PEG). The active pharmaceutical ingredients may also 

be entrapped in microcapsules prepared, for example, by coacervation techniques or by 

	

35 	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 

16th  edition, Osol, A. Ed. (1980). 

	

5 	Sustained-release preparations of Formula I compounds may be prepared. Suitable 

examples of sustained-release preparations include semipermeable matrices of solid hydrophobic 

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)), polylactid s 

	

10 	(US 3773919), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate, non-degradable 

ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON 

DEPOT'FM (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 

	

15 	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 

	

20 	uniformly and intimately 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 I 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 I. 

	

25 	Compressed tablets may be prepared by compressing in a suitable machine the active 

ingredient in a free-flowing form such as a powder or granules, optionally mixed with a binder, 

lubricant, inert 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 

	

30 	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 or soft capsules, e.g., gelatin capsules, syrups or elixirs may be prepared for oral 

use. Formulations of compounds of Formula I intended for oral use may be prepared according 

to any method known to the art for the manufacture of pharmaceutical compositions and such 

	

35 	compositions may contain one or more agents including sweetening agents, flavoring agents, 
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coloring agents and preserving agents, in order to provide a palatable preparation. Tablets 

containing the active ingredient in admixture with non-toxic pharmaceutically acceptable 

excipient which are suitable for manufacture of tablets are acceptable. These excipients may be, 

for example, inert diluents, such as calcium or sodium carbonate, lactose, calcium or sodium 

	

5 	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 

microencapsulat ion to delay disintegration and adsorption in the gastrointestinal tract and 

thereby provide a sustained action over a longer period. For example, a time delay material such 

	

10 	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. 

	

15 	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 alcohol, i.e., an 

alcohol having two or more hydroxyl groups such as propylene glycol, butane 1,3-diol, mannitol, 

sorbitol, glycerol and polyethylene glycol (including PEG 400) and mixtures thereof. The 

	

20 	topical formulations 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 

	

25 	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 lipophilic 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 

	

30 	phase of the cream formulations. Emulsifiers and emulsion stabilizers suitable for use in the 

formulation of the invention include Tureen® 60, Span® 80, cetostearyl alcohol, benzyl alcohol, 

myristyl alcohol, glyceryl mono-stearate and sodium lauryl sulfate. 

Aqueous suspensions of Formula 1 compounds contain the active materials in admixture 

with excipients suitable for the manufacture of aqueous suspensions. Such excipients include a 

	

35 	suspending agent, such as sodium carboxymethylcellulose, croscarmellose, povidone, 
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methylcellulose, hydroxypropyl methylcellulose, sodium alginate, polyvinylpyrrolidone, 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 

	

5 	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 as 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. 

	

10 	The pharmaceutical compositions of compounds of Formula I may be in the form of a 

sterile 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 parenterally 

	

15 	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, sterile fixed olis may conventionally 

be employed as a solvent or suspending medium. For this purpose any bland fixed oil may be 

employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid 

	

20 	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-release formulation intended for oral administration to 

humans may contain approximately 1 to 1000 mg of active material compounded with an 

	

25 	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 aqueous 

solution intended for intravenous infusion may contain from about 3 to 500 tig of the active 

ingredient per milliliter of solution in order that infusion of a suitable volume at a rate of about 

	

30 	30 mL/hr can occur. 

Formulations suitable for parenteral administration include aqueous and non, aqueous 

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 sterile 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 aqueous 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 

	

5 	1.5% w/w. 

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. 

	

10 	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 intrapulmonary 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 0.5, 1, 30 microns, 35 microns, etc.), which is 

	

15 	administered by rapid inhalation through the nasal passage or by inhalation through the mouth so 

as to reach the alveolar sacs. Suitable formulations include aqueous or oily solutions of the 

active ingredient. Formulations suitable for aerosol 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 prophylaxis disorders as described below. 

	

20 	Formulations suitable for vaginal 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 formulations may be packaged in unit-dose or multi-dose containers, for example 

sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition requiring 

	

25 	only the addition of the sterile liquid carrier, for example water, for injection immediately prior 

to use. Extemporaneous 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. 

	

30 	The invention further provides veterinary compositions comprising at least one active 

ingredient as above defined together with a veterinary carrier therefore. Veterinary carriers are 

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 

	

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

The compounds of Formula I may be employed alone or in combination with other 

therapeutic agents for the treatment of a disease or disorder described herein, such as a 

hyperproliferativc disorder (e.g., cancer). In certain embodiments, a compound of Formula I is 

	

5 	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 to the 

compound of Formula I such that they do not adversely affect each other. Such compounds are 

	

10 	suitably present in combination in amounts that are effective for the purpose intended. In one 

embodiment, a composition of this invention comprises a compound of Formula I, in 

combination with a chemotherapeutic agent such as described herein. 

The combination therapy may be administered as a simultaneous or sequential regimen. 

When administered sequentially, the combination may be administered in two or more 

	

15 	administrations. The combined administration includes coadministration, using separate 

formulations or a single pharmaceutical formulation, and consecutive administration in either 

order, wherein preferably there is a time period while both (or all) active agents simultaneously 

exert their biological activities. 

Suitable dosages for any of the above coadministered agents are those presently used and 

	

20 	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 used together is greater than the sum of the effects that 

results from using the compounds separately. A synergistic effect may be attained when the 

	

25 	active ingredients are: (1) co-formulated and administered or delivered simultaneously 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 arc administered or delivered sequentially, e.g., by 

different injections in separate syringes, separate pills or capsules, or separate infusions. In 

	

30 	general, during alternation therapy, an effective dosage of each active ingredient is administered 

sequentially, i.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 I, or a 

stereoisomer, geometric isomer, tautomer, solvate, metabolite, or pharmaceutically acceptable 

	

35 	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 thereof, and the use 

	

5 	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 I COMPOUNDS 

Also falling within the scope of this invention are the in vivo metabolic products of 

	

10 	Formula 1 described herein. Such products may result for example from the oxidation, reduction, 

hydrolysis, amidation, deamidation, esterification, deesterification, enzymatic cleavage, and the 

like, of the administered compound. Accordingly, the invention includes metabolites of 

compounds of Formula I, including 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 

	

15 	product thereof. 

Metabolite products typically are identified by preparing a radiolabelled (e.g., "C or 3H) 

isotope of a compound of the invention, administering it 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 

	

20 	isolating its conversion products from the urine, blood or other biological samples. These 

products are easily isolated since they arc labeled (others are isolated by the use of antibodies 

capable of binding epitopcs 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 

	

25 	those skilled in the art. The metabolite products, so long as they are 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 

	

30 	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 information 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 container may be formed from a 

variety of materials such as glass or plastic. The container may hold a compound of Formula I or 

II 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 

	

5 	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 insert 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 

	

10 	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 

	

15 	as bacteriostatic water for injection (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 I and, if present, the second pharmaceutical formulation. For example, if the kit 

	

20 	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 arc suitable for the delivery of solid oral forms of a 

	

25 	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 

	

30 	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 

	

35 	comprises a second compound with anti-hyperproliferative activity. Alternatively, or 
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additionally, the kit may further comprise a third container comprising a pharmaceutically-

acceptable buffer, such as bacteriostatic water for injection (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. 

	

5 	In certain other embodiments wherein the kit comprises a composition of Formula I 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 

	

10 	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 components 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 

	

15 	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 

Chemistry 11, Editors Kaudtzky and Rees, E 	 . Volume 3; Licbigs Annalen der 

Chemie, (9):1910-16, (1985); Helvetica Chimica Acta, 41:1052-60, (1958); Arzneimittel-

Forschung, 40(12):1328-31, (7990), each of which are expressly incorporated by reference. 

	

20 	Starting materials are generally available from commercial 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 Fieser, 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 

	

25 	via the Beilstein online database). 

Synthetic chemistry transformations and protecting group methodologies (protection and 

deprotection) useful in synthesizing Formula I compounds and necessary reagents and 

intermediates are known in the art and include, for example, those described in R. Larock, 

Comprehensive Organic Transformations, VCH Publishers (1989); T. W. Greene and P. G M. 

	

30 	Wuts, Protective Groups in Organic Synthesis, 3rd  Ed., John Wiley and Sons (1999); and L. 

Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995) and 

subsequent editions thereof. 

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

least 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 library comprising at least 2 compounds, or pharmaceutically acceptable salts thereof. 

	

5 	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 1 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 

	

10 	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 1, protection of remote functionality (e.g., primary 

or secondary amine) of intermediates may be necessary. The need for such protection will vary 

	

15 	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 in Organic Synthesis, John 

	

20 	Wiley & Sons, 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 

	

25 	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) 

	

30 	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 product, 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 case 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 

	

5 	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. 

Diastereomeric mixtures can be separated into their individual diastereomers on the basis 

	

10 	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 Mosher's 

acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the individual 

	

15 	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 also 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 

	

20 	using optically active resolving agents (Biel, E. and Wilen, S. "Stereochemistry of Organic 

Compounds," John Wiley & Sons, Inc., New York, 1994; Lochmuller, C. H., (1975) J. 

Chromatogr., I13(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) 

	

25 	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 SEC (Supercritical Fluid Chromatography), see White and Burnett (2005) Jour. of 

Chrom. A1074:175-185; and "Drug Stereochemistry, Analytical Methods and Pharmacology," 

	

30 	(1993) Irving W. Wainer, Ed., Marcel Dekker, Inc., New York). 

Under method (1), diastereomeric salts can be formed by reaction of enantiomerically 

pure chiral bases such as brucine, quinine, ephedrine, strychnine, ck-methyl-13-phenylethylamine 

(amphetamine), and the like with asymmetric compounds bearing acidic functionality, such as 

carboxylic acid and sulfonic acid. The diastereomeric salts may be induced to separate by 

	

35 	fractional crystallization or ionic 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 

	

5 	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 diastereomers and 

hydrolysis to yield the pure or enriched enantiomer. A method of determining optical purity 

involves making chiral esters, such as a menthyl ester, e.g., (-) menthyl chloroformate in the 

	

10 	presence of base, or Mosher ester, a-methoxy-a-(trifluoromethyl)phenyl acetate (Jacob III. J. 

Orn. Chem. (1982) 47:4165), of the racemic mixture, and analyzing the 1H NMR spectrum for 

the presence of the two atropisomeric enantiomers or diastereomers. Stable diastereomers of 

atropisomeric compounds can be separated and isolated by normal- and reverse-phase 

chromatography following methods for separation of atropisomeric naphthyl-isoquinolines (WO 

	

15 	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 Hall, 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. 

	

20 	GENERAL PREPARATIVE PROCEDURES 

Figure 1 shows an exemplary synthesis of 4-aminopyrazole compounds 5. 4-Nitro-lH-

pyrazole 1 is 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 hexamethyldisilazide, or 

	

25 	nBuLi in a suitable solvent at an appropriate temperature, such as THE at -78°C. Compound 3 

may be converted to compound 4 by direct SnAr, or transition metal catalyzed cross coupling 

reactions, e.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 zinc powder and ammonium formate in tetrahydrofuran, or hydrogenation with 

	

30 	H2 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 Na2S2O3  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 



WO 2013/045461 	 -121- 
	 PCT/EP2012/068899 

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 10 by a suitable Boc-protecting group. Ester hydrolysis of 

10 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 

	

5 	by C-2 bromination of 12 followed 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 I 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 

	

10 	carbonate in acetonitrile. A catalytic amount, or more, of a low valent palladium reagent, such 

as bis(triphenylphosphine)palladium(11) dichloride, is added. A variety of boronic acids or 

boronic esters can be used. Boronic esters include pinacol esters (4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl). 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 

	

15 	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 

evaporation of the organic layer the Suzuki coupling product may be purified on silica or by 

reverse phase HPLC. 

	

20 	A variety of palladium catalysts can be used during the Suzuki coupling step to form 

exemplary Formula I compounds. Low valent, Pd(II) and Pd(0) catalysts may be used in the 

Suzuki coupling reaction, including PdC12(PPh3)2, Pd(t-Bu)3, PdC12 dppf CH2C12, Pd(PPh3)4, 

Pd(Oac)/PPI13, Cl2Pd[(Pet3)]2, Pd(DIPHOS)2, Cl2Pd(Bipy), [PdC1(Ph2PCH2PPh2)]2, C12Pd[P(o-

to1)3]2, Pd2(dba)3/P(o-tol)3, Pd2(dba)/P(furyl)3, 0.2Pd[P(fury1)3]2, C1213d(PmePh2)2, Cl2Pd[P(4-F- 

	

25 	Ph)3]2, Cl2Pd[P(C6R5)3]2, Cl2Pd[P(2-COOH-Ph)(Ph)2]2, Cl2Pd[P(4-COOH-Ph)(Ph)212, and 

encapsulated catalysts Pd EnCatTM 30, Pd EnCatTM TPP30, and Pd(11)EnCatIm BINAP30 (US 

2004/0254066). 

Figure 4 shows an exemplary synthesis of 5-azepanyl-N-(pyrazol-4-ypthiazole-

carboxamide compounds 17 made from coupling of 4-amino,5-azepanyl pyrazole compounds 14 

	

30 	and 2-bromo, 4-carboxy-5-aminothiazoles 11. Compounds 14 and 11 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 in dioxane and water or trifluoroacetic acid 

in dichloromethane or K2CO3  in acetonitrile. In addition, when R5  is a halogen group, eg 

	

35 	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 suitable solvent, such as HCl in dioxane and water or 

trifluoroacetic acid in dichloromethane or K2CO3  in acetonitrile, may yield compounds 17. 

Figure 5 shows an exemplary synthesis of 6-amino-N-(pyrazol-4-yl)pyridyl-carboxamide 

	

5 	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 20 either under acidic or basic 

	

10 	condition with a suitable acid or base in a suitable solvent, such as HCl in dioxane and water or 

trifluoroacetic acid in dichloromethane or K2CO3  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-5-aminopyrazinyl compounds 23. Compounds 22 and 23 may 

	

15 	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 yield compounds 25. Removal of protecting groups of compounds 25 either under 

acidic or basic condition with a suitable acid or base in a suitable solvent, such as HCl in dioxane 

and water or trifluoroacetic acid in dichloromethane or K2CO3  in acetonitrile, may yield 

	

20 	compounds 26. 

Figure 7 shows an exemplary synthesis of 5-azido-(4-nitro-1H-pyrazol-5-y0azepane 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 sodium azide according to 

	

25 	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 30 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 0-

alkylated using sodium hydride and iodomethane or by other methylation methods described in 

	

30 	the literature to give 5-azido-(4-nitro-lH-pyrazol-5-yl)azepane 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 

organometallic 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-

ypazepane 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. Reduction of the ketone of 34 using sodium borohydridc in THF 

	

5 	and water or by methods described in the literature gives 5-azido-azcpan-3-ol 35. Removal of the 

R protecting group of 35 may be effected by acidic or basic or hydrogenation condition or by 

literature methods. The resulting amine may be convened to 5-azido-1-(4-nitro-1H-pyrazol-5-

yl)azepan-3-ol 36 by heating with 5-chloro-4-nitro-1H-pyrazole 3 with potassium fluoride in a 

solvent such as dimethylsulfoxidc. Compounds 36 may be convened to 5-(N-Boc)-1-(1-methyl- 

	

10 	4-nitro-1H-pyrazol-5-yl)azepan-3-ol 37 using Staudingcr 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 ten-butyl 1-(4-nitro-1H-pyrazol-5-y1)-6-oxoazepan- 

	

15 	4-ylcarbamate 38. Compounds 38 may be convened to 39 by treatment with deoxo-Fluor® in a 

suitable solvent such as dichloromcthane or by methods described in the literature. Compounds 

38 may be converted to 39 by treatment with organometallic reagent such lithium or Grignard 

reagent or by methods described in the literature. 

Figure 9 shows an exemplary synthesis of 5-(4-azido-1-fluorocyclohepty1)-4-nitro-lH- 

	

20 	pymzole 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-yl)cyclohept-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-eny1)- 

	

25 	4-nitro-1H-pyrazolc 42. Epoxidation of 42 with m-CPBA or by similar procedures reported in 

the literature yields 5-(4-fluoro-8-oxabicyclo[5.1.0]octan-4-y1)-4-nitro-IH-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-yl)cycloheptanol 44. O-Alkylation of 44 using 

sodium hydride and iodomethane, or by other methylation methods described in the literature, 

	

30 	gives 45 where R2  is 0-alkyl and R3  is H. Compounds 44 may be converted to 45 where R2  and 

R3  arc F by nucleophilic fluorination with a reagent such as DAST. Compounds 44 may be 

converted to 45 where R2  (R5) is alkyl and R3  is F by being oxidized into ketone followed by 

nucicophilic 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- H-pyrazol-5-ypazepan-

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 dimethylsulfoxide or using methods 

described in the literature gives 1-(4-nitro-1H-pyrazol-5-yl)piperidin-4-one 46. Heating 46 with 

	

5 	trimethylsilyl chloride and triethylamine in a suitable solvent such as DMF or using methods 

described in the literature gives I -(4-nitro- I H-pyrazol-5-yI)-4-(trimethylsilyloxy)-1,2,3,6-

tctrahydropyridine 47. Fluorination of 47 using SelectFluorOD in acetonitrile at a suitable 

temperature or using methods described in the literature gives 3-fluoro-1-(4-nitro-1H-pyrazol-5-

yppiperidin-4-one 48. Ring expansion of 48 to ethyl 6-fluoro-1-(4-nitro-1H-pyrazol-5-y1)-5- 

	

10 	oxoazepane-4-carboxylate 49 may be achieved using ethyl diazoacetate and boron trifluoride 

diethyl etherate in a suitable solvent 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-144-nitro- I H-

pyrazol-5-yl)azepan-4-one 50. Reductive aminat ion of 50 by methods described in the literature 

	

15 	gives 3-fluoro-1-(4-nitro-1H-pyrazol-5-ypazepan-4-amine 51. The amine of 51 can be protected 

with a suitable protecting group such as trifluoroacetamide using trifluoroacetic anhydride with 

diisopropylethylaminc in a suitable solvent such as dichloromethane, or using other methods 

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

EXAMPLES 

	

20 	Example  1 	5-chloro- I -methyl-4-nitro- I H-pyrazo le 

N,—CI 

NO2  

To a 500 mL round bottom flask containing 4-nitro-I-H-pyrazole (5g, 44.2 mmol) was 

added sodium hydroxide (1M, 200 mL) and dimethyl sulfate (31 mL, 330 mmol). The mixture 

was stirred at room temperature for 72 h and the mixture was extracted with CH2Cl2 (2 x 150 

25 	mL). The organic layer was separated and the solvent was distilled off to yield 1-methyl-4-nitro-

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-IH-pyrazole (4.30 g, 33.8 mmol) and THF (12 mL). The mixture was cooled to -78 °C 

and lithium hexamethyldisilazide in TI-IF (1M, 88.4 mL, 90 mmol) was added dropwise via an 

30 	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 monitored by LCMS. 
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Upon completion of the reaction, the reaction was quenched with a solution of saturated NH4CI 

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

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

washed with water (150 mL), dried over Na2SO4  and the organic solvent was distilled off. The 

5 	crude product was purified via flash chromatography (CH2C12/ 7% Me0H) to yield 5-chloro-1-

methy1-4-nitro-IH-pyrazole as a white solid (1.40 g, 20%). 1H NMR (400 MHz, CDC13) 6 8.13 

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

	

Example 2 	tert-butyl 1-(4-amino-l-methyl-IH-pyrazo1-5-yl)azepan-4-ylcarbamate. 

NHBoc 

NH2  

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

Example 1 (150 mg, 0.93 mmol), tent-butyl azepan-4-ylcarbamate (220 mg, 1.02 mmol). Ethanol 

(4 mL) and diisopropylethylaminc (1.00 mL, 8.00 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, heptane/ethyl acetate 20% to 80% to afford yellow oil (306 

15 	mg, 97%). 

To a 50 mL round bottom flask was added the nitro compound (306 mg, 0.90 mmol), iron 

(202 mg, 3.61 nunol), ammonium chloride (241 mg, 4.5 inmol), ethanol (10 mL) and water (1.5 

mL). The mixture was stirred for 1 hat 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 niL) and a 10% aqueous solution of K3PO4  (30 mL). The organic layer was 

washed with water (30 mL), dried over Na2SO4  and the organic solvent was distilled off to yield.  

tert-butyl 1-(4-amino-l-methyl-1H-pyrazol-5-yeazepan-4-ylcarbamate as a brown oil with a 

purity of >98% (264 mg, 95%). ESIMS rniz = 310.1 (1\4+1). 

Example 3 	tert-butyl 1-0-methyl-4-amino-IH-pyrazol-5-yOpiperidiri-4-ylcarbamate. 

NHBoc 

25 	 NH2 

Following the procedures as described in Example 2 and starting with tert-butyl 

piperidin-4-ylcarbamate, tert-butyl 1-(1-methy1-4-amino-1H-pyrazol-5-yppiperidin-4-

ylcarbamate was obtained as a brown oil (173 mg, 70%) over two steps. ESIMS nilz = 296.1 

(M+1). 



,N 

N 
NIt  

N 
N 
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Example 4 	(S)-tert-butyl 1-( I -methy1-4-amino-1H-pyrazol-5-yOpiperid n-3- 

ylearbamate. 

NH2  

Following the procedures as described in Example 2 and starting with (S)-tert-butyl 

5 	piperidin-3-ylcarbamate, (S)-tent-butyl 1-(1-methy1-4-amino-IH-pyrazol-5-Apiperidin-3-

ylcarbamate was obtained as a brown oil (206 mg, 75%) over two steps. ESIMS rniz = 296.1 

(M+1). 

Example 4a 1-(1-Methy1-4-nitro-IH-pyrazol-5-y1)-3-(trifluoromethyl)pipe 'dine 

N 
N 

NO2  

10 	Following the procedure for Intermediate 22 starting from 5-chloro- 1 -methyl-4-nitro-1H-

pyrazole and 3-(trifluoromethyl)piperidine gave 107 as a yellow oil (499 mg, 97%). 'H NMR 

(400 MHz. CDC1O d 8.03 (s. 1H). 3.77 (s. 31-1). 3.41,3.31  (m. 1.1fl 2  31 ,3, I S 	n1.1 	(FL? 91  

(m, 1H), 2.54-2.40 (m, 1H), 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-l-methy1-1H-pyrazol-5-yOpyrro lid in-3- 

15 	ylcarbamate 

'NHBoc 

NH2  

Following the procedures as described in Example 2 and starting with (S)-tert-butyl 

pyrro idin -3-ylearbamate, (S)-ten-butyl 1-(4-amino-l-methy1-1H-pyrazol-5-yOpyrrolidin-3-

ylcarbamate was obtained as a brown oil (162 mg, 62%) over two steps. ESIMS m/z = 282.1 

20 	(M+1). 

Example 6 	tert-butyl 444-am no methy1-1H-pyrazol-5-yloxy)methyl)piperidine-1-

carboxylate 

NH2  

To a 50 mL round bottom flask was added 5-chloro- 1 -methy1-4-nitro-1H-pyrazole from 

25 	Example 1 (100 mg, 0.60 mmol), tert-butyl 4-(hydroxymethyppiperidine-l-earboxylate (200 mg, 
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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 50 mL round bottom flask was added the nitro compound (150 mg, 0.44 mmol), iron 

	

5 	(173 mg, 3.10 mmol), ammonium chloride (199 mg, 3.71 nunol), ethanol (10 mL) and water (1.5 

mL). The mixture was stirred for 1 hat 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 

ethyl acetate (30 mL) and a 10% aqueous solution of 1(31304  (30 mL). The organic layer was 

washed with water (30 mL), dried over Na2SO4  and the organic solvent was distilled off to yield 

	

10 	ten-butyl 4-((4-amino-l-methy 1-1H-pyrazo I-5-y lo xy)methyl)p iperid ine-l-carbo xylate as a 

brown oil with a purity of >98% (135 mg, 99%). ESIMS m/z = 311.1 (M+1). 

	

Example 7 	(R)-tent-butyl 1-0-methy1-4-amino-1H-pyrazol-5-yOpiperid 

ylcarbamatc 

,N 
	

NHBoc 

NH2  

in2 the procedures as =scribed in Exam 

piperidin-3-ylcarbamate, (R)-tent-butyl 1-(1-methyt-4-amino- I H-pyrazol-5-yflpiperid in-3- 

ylcarbamate was obtained as a brown oil (187 mg, 68%) over two steps. ESIMS m/z = 296.1 

(M+ I). 

Example 8 
	

tent-butyl 4-(4-amino-l-methy1-1H-pyrazol-5-yloxy)p iperidine 

20 	carboxylate 

NH2  

Following the procedures as described in Example 6 and starting with ten-butyl 4-

hydroxyp iperid ine- 1-carbo xy tat e, ten-butyl 4-(4-amino-l-methyl-1H-pyrazo1-5- 

yloxy)piperidine- 1 -carboxylate was obtained as a brown oil (102 mg, 50%) over two steps. 

25 	ESIMS m/z = 297.1 (M+1) 

Example 9 
	

(R)-left-butyl 1-(4-amino-l-methyl-IH-pyrazo I-5-y ppyrro lidin-3-

ylcarbamate 



N 
N. 
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NHBoc 

NH2  

Following the procedures as described in Example 2 and starting with (R)-ten-butyl 

pyrrolidin-3-ylcarbamate, (R)-tert-butyl I -(4-amino-l-methy1-1H-pyrazol-5-yl)pyrrolidin-3-

ylcarbamate was obtained as a brown oil (159 mg, 61%) over two steps. ESIMS m/z = 282.1 

5 	(M+1). 

Example 10 	ert butyl 4-((4-amino-l-methyl-IH-pyrazot-5-ylamino)methyl)piperidine-

1-carboxylate 

NBoc 

,N 	NH 

NH2  

Following the procedures as described in Example 2 and starting with tert-butyl 4- 

10 	(aminomethyl)piperidine-l-carboxylate, tert-butyl 4-((4-amino-l-methy1-1H-pyrazol-5-

ylamino)methyl)piperidine-1-carboxylate was obtained as a brown oil (124 mg, 43%) over two 

steps. 	m z - 310.1 (Nt -1). 

Example 11  (S)-tent-butyl (1-(4-amino-l-methyl- I H-pyrazol-5-yl)pyrro lidi 3- 

yl)methylcarbamate 

NHBoc 

15 	 NH2 

Following the procedures as described in Example 2 and starting with (R)-tert-butyl 

p yrrolidin-3-ylmethylcarbamate, (S)-tert-butyl (1-(4-amino- I-methyl- I H-pyrazol-5- 

yl)ps+rolidin-3-y1)rnethylearbamate was obtained as a brown oil (230 mg, 84%) over two steps. 

ESIMS m/z = 296.1 (M+1) 

20 	Example 12 (2)-tert-butyl ( I -(4-amino -1 -methy 1-1H-p yrazol-5 -y1.)pyrro lid n-3-

yOmethylcarbamate 

NHBoc 

NH2  

Following the procedures as described in Example 2 and starting with. (S)-tort-butyl 

pyrrolidin-3-ylmethylcarbamate, (R)-ten-butyl (1-(4-amino-l-methy1-1H-pyrazol-5- 



H 
N 
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yOpyrrolidin-3-yOmethylearbamate was obtained as a brown oil (200 mg, 73%) over two steps. 

ESIMS miz 296.1 (M+1). 

	

Example 13 	tent-butyl (1-(4-amino-1H-pyrazol-5-yl)piperidin-4-yOmethylcarbamate 

NHBoc 

NH2  

	

5 	Following the procedures as described in Example 2 and starting with tert-butyl 

piperidin-4-ylmethylcarbamate, tert-butyl (1-(4-amino-1H-pyrazol-5-yOpiperidin-4-

yernethylcarbamate was obtained as a brown oil (270 mg, 98%) over two steps. ESIMS raiz = 

310.1 (M+1). 

Example 14  (S)-tert-but yl (1-(4-a 	o-l-methy -1H-pyrazol-5-yl)piperidin-3- 

	

10 	yl)methylcarbamate 

,N 

NHBoc 
NH2 

Following the procedures as described in Example 2 and starting with (RI- tert-butyl 

piperidin-3-ylmethylcarbamate, (3)-ten-butyl (1-(4-amino-l-methy1-1H-pyrazol-5-yDpiperidin-

3-yOmethylcarbarnate was obtained as a brown oil (270 mg, 98%) over two steps. ESIMS miz 

15 	310.1 (MA). 

Example 15  (R)-tert-butyl. (1-(4-amino-l-methyl- I H-pyrazol-5-yOmperidin-3- 

yOmethylearbamate 

NH2  

Following the procedures as described in Example 2 and starting with (S)-tent-butyl 

20 

	

	p iperidin-3-y !met hy lcarba m ate, (R)-tent-butyl (1-(4-amino-1-methyl-1'H-pyrazol-5-yl)piperidin- 

3-yl)methylcarbamate was obtained as a brown oil (268 mg, 98%) over two steps. ESIMS rrt/z = 

310.1 (M+1) 

Example 16 (R)-benzyl 1-(4-amino -1 -methyl-11-1-p yrazol-5 -yl) aze an-4-ylearbamate 

NHCbz 



N 

N 
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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-l-methyl-1H-pyrazol-5-yl)azepan-4-ylcarbamate was 

obtained as a brown oil (191 mg, 60%) over two steps. ESIMS m/z = 344.1 (M+1). 

Example 17 (S)-benzyl 1-(4-amino-l-methyl-1H-pyrazol-5-y0azepan-4-ylcarbamate 

soINHCbz 

	

5 	 NH2 

Following the procedures as described in Example 2 and starting with (S)-benzyl azepan-

4-ylcarbamate, (S)-benzyl 1-(4-amino-l-methyl-1H-pyrazol-5-ypazepan-4-ylcarbamate was 

obtained as a brown oil (220 mg, 63%) over two steps. ESIMS m/z = 344.1 (M+1). 

Example 18 ten-butyl 3-(4-amino-l-methyl-IH-pyrazol-5-y1)-3- 

	

10 	azabicyclo[3.1.0]hexan-6-ylcarbamate 

NHBoc 

r,jN 11 
- NH2  

Following the procedures as described in Example 2 and starting tent-butyl 3- 

aza b icyclo [3.1.0] hexan -6-ylcarbamate, tert-butyl 3 -(4-amino- I -methyl- II I-pyrazol-5-y1)-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-amino-2-cyanoacetate 

L. 
NH2  

III 
N 

To a stirred solution of (E)-ethyl 2-cyano-2-(hydroxyi.mino)acetate (20g, 0.14 mol) in 

water (250 mi.) was added a saturated solution of NaHCO3  in water (160 mL), followed by the 

20 	addition of Na)S204  (60 g, 0.423 mol). The reaction mixture was warmed up to 35 ° C and 

stirred 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 Na2SO4, filtered and 

concentrated in vacuo to give ethyl 2-amino-2-cyanoacetate as a red oil (7.8 g, 43%) that was 



N 
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used at the next step without additional purification. 1H-NMR. (CDCI3, 500 MHz) a (ppm): 4.45 

(s, 1H), 4.34 (q, J= 7.0 Hz, 2H), 1.36 (t, J= 7.0 Hz, 3H); MS (ESI) m/z: 129 [M+Hl. 

Example 20 ethyl 2-benzamido-2-cyanoacetate 

III  
N 

	

5 	To a stirred solution of compound ethyl 2-amino-2-cyanoacetate (0.64 g, 5 mmol) in 

DCM (15 mL) was added a saturate solution of NaHCO3  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 Na2SO4, filtered, 

	

10 	concentrated in vacuo. Resulted residue was purified by silica gel column chromatography (5:1 

PE/Et0Ac) to afford ethyl 2-benzamido-2-cyanoacetate (0.25 g, 22%) as white solid: 'H-NMR 

(CDC13, 500 MHz) 8 (ppm): 7.83-7.85 (m, 2H), 7.59 (t, J= 7.5 Hz, 1H), 7.49 (t, 1= 7.5 Hz, 2H), 

7.02 (d, J = 7.0 Hz, 1H), 5.72 (d„I = 7.5 Hz, 1H), 4.40 (q„/= 7.5 Hz, 2H), 1.39 (t, 1= 7.0 Hz, 

3H); MS (ESI) m/z: 233 [M+1-1]. 

	

15 	Example 21 ethyl 5-amino-2-phenylthiazole-4-carboxylate 

H2 N 

To a stirred solution of compound ethyl 2-benzamido-2-cyanoacetate (0.46 g, 2 mmol) in 

pyridine (20 mL) was added Lawesson's reagent (0.81 g, 2 mmol). The reaction mixture was 

heated at reflux for 15 hr. It was then concentrated and diluted with Et0Ac (40 mL). The diluted 

20 	mixture was washed with water (3 x 20 mL), brine (10 mL), dried over Na2SO4, filtered, and 

concentrated in vacuo. The residue was purified by silica gel column chromatography (10:1 

PE/Et0A.c) to afford ethyl 5-amino-2-phenylthiazole-4-carboxylate (0.2 g, 40%) as yellow solid: 

1 H-NMR (CDC13, 500 MHz) (ppm): 7.80 (d, J= 6.5 Hz, 1H), 7.36-7.41 (m, 3H), 4.43 (q, J= 

7.0 Hz, 2H), 1.44 (t, 1= 7.0 Hz, 3H); MS (EST) m/z: 249 [M+11-]. 

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

To a solution of compound ethyl 5-amino-2-phenylthiazole-4-carboxylate (248 mg, 1 

mmol) in CH3CN (10 mL) was added DMAP (6 mg, 0.05 mmol) followed by (Boc)20 (262 mg, 

1.2 mmoo. The reaction mixture was maintained at ambient temperature for additional 30 min. 

5 	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 

N 

HNC  

0 0 
—4-- 

10 	To a solution of compound ethyl 5-(tert-butoxycarbonylamino)-2-phenylthiazole-4-

carboxylate (348 mg, 1 mmol) in Me0H/H20 (10 mL, 1:1) was added LOH H2O (20 mg, 5 

mmol). The reaction mixture was heated at 50-55 °C until starting material disappeared from 

TLC. It was cooled at about 0-4 °C and cone. HC] added dropwise until pH of about 5. The 

resulted mixture was then extracted with DCM (3 x 20 mL). Combined organic layers were 

15 	washed with brine (2 x 20 mL), dried over Na2SO4, filtered, and concentrated in vacuo. The 

residue was purified by silica gel column chromatography (50:1 DCM:MeOH) to give the 5-

(tert-butoxycarbonylamino)-2-phenylthiazole-4-carboxylic acid (0.22 g, 68%) as white solid: 1 H-

NMR (CDCI3, 500 MHz) 8 (ppm): 9.69 (s, 1H), 7.89-7.91 (m, 2H), 7.46-7.47 (m, 3H), 1.57 (s, 

9H); MS (ESI) m/z: 321 [M+H+] 

20 	Example 24 5-(tert-butoxycarbonylamino)-2-(2-fluorophenyfithiazole-4-carboxylic 

acid 

0 

HO 

BocHN 

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 
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acid: 1H-NMR (CDC13, 500 MHz) 6 (ppm): 9.70 (s, 1H), 8.19-8.23 (m, 1H), 7.42-7.45 (m, 1H), 

720-7.30 (m, 214), 1.57 (s, 9H); MS (ESI) mlz: 339 [M+1-111] 

Example 25  5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxylic 

acid 

0 

HO 

BocHN 
5 

Following procedures from Examples 19-23 and shown in Figure 2, 2, 6-difluorobenzoyl 

chloride was converted to 5-(tert-butoxycarbonylamino)-2-(2,6-difluoropheny0thiazole-4-

carboxylic acid: 1 H-NMR (CD3OD, 500 MHz) (5 (ppm): 7.42-7.46 (m, 114), 7.06 (t, J= 8.5 Hz, 

2H), 1.47 (s, 9H); MS (ESI) m/z: 355 [M+Il]. 

10 	Example 26  5-(tert-butoxyearbonylamino)-2-(2-chlorophenyOt zole-4-carboxylic 

acid 

cdures from Examples 19-23 and shown in Figure 2, 2-chlorobcnzoyl 

chloride was converted to 5-(tert-butoxyearbonylamino)-2-(2-chloropheny)thiazole-4- 

15 	carboxylic acid: I H-114MR (DMSO, 500 MHz) (5 (ppm): 13.57 (s, 1H), 10.05 (s, IH), 8.14-8.17 

(m, 1H), 7.63-7.65 (m, IH), 7.49-7.51 (m, 2H), 1.53 (s, 9H); MS (ESI) m/z: 355 [M1-H4]. 

Example 27  2-(5-bromo-2-fluoropheny0-5-(tert-butoxycarbonylamino)thiazole-4- 

carboxylic acid 

0 

Br 

20 	Following procedures from Examples 19-23 and shown in Figure 2, 5-bromo-2-

fluorobenzoyl chloride was converted to 2-(5-bromo-2-fluoropheny1)-5-(tert-

butoxycarbonylamino)thiazole-4-carboxylic acid: 1 H-NMR (CDC13, 500 MHz) 6 (ppm): 9.70 (s, 

1H), 8.32-8.34 (m, IH), 7.49-7.52 (m, Ili), 7.09-7.13 (m, 1H), 1.57 (s, 9H); MS (ESI) m/z: 418 

[M+H1 

25 	Example 28  2-(5-bromo-2-ehloropheny0-5-(tert-butoxycarbonylamino)thiazole-4-

carboxylic acid 



j X

0 

HO  

BocHN 
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CI 

Br 

Following procedures from Examples 19-23 and shown in. Figure 2, 5-bromo-2-

chlorobenzoyl chloride was converted to 2-(5-bromo-2-chlorophenyI)-5-(tert-

butoxycarbonylamino)thiazole-4-carboxylic acid: 'H-NMR (CDCI3, 500 MHz) 6 (ppm): 9.70 (s, 

5 	1H), 8.31 (d, J= 2.5 Hz, 1H), 7.47 (dd, J— 2.5 Hz, J= 8.5 Hz, 114), 7.35 (d, J= 9.0 Hz, 1H), 

1.57 (s, 914); MS (ESI) m/z: 433 [WW]. 

Example 29 2-(3-bromopheny1)-5-(tert-butoxycarbonylamino)thiazole-4-carboxylic 

acid 

0 

HON 

BocHN/'S 
Br 

10 	Following procedures from Examples 19-23 and shown in Figure 2, 3-bromobenzoyi 

chloride was convened to 2-(3-bromophenyl)-5-(tert-butoxyearbonylamino)thiazole-4- 

carboxy ic acid: H-NMR (CDCI3, 500 MHz) 6 (ppm): 9.68 (s, H), 8.08 (s, 1H), 7.78 (d, 1= 8.0 

Viz, Ill), 7.56 (d, 	8.0 Hz, 1H), 7.32 (t„1— 8.0 Hz, 1H), 1.57 (s, 9H); MS (ESI) m/z: 399 

[M+1-14 ] 

15 	Example 30 2-(4-bromo-2-fluoropheny1)-5-(tcrt-butoxycarbonylamino)tilazole-4-

carboxylic acid 

0 

HON 

BocHN --s 

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

fluorobenzoyl chloride was converted to 2-(4-bromo-2-fluorophenyl)-5-(tert- 

20 	butoxycarbonylamino)thiazole-4-carboxylic acid: 'H-NMR (CDCI3, 500 MHz) 6 (ppm): 9.67 (s, 

111), 8.07 (t, J= 8.0 Hz, 1H), 7.42 (d, J= 9.5 Hz, 1H), 1.57 (s, 9H); MS (ESI) m/z: 417 [MAI' ] 

Example 31 5-(tert-butoxycarbonylamino)-2-(yridine-2-yOthiazole-4-carboxylic acid 

0 

/ 

N 
 

H 

To a solution of picolinic acid (1.23 g, 10 mmol), EDCHC1 (1.91 g, 10 mmol) and 

25 	HOBT (1.35 g, 10 mmol) in THE (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 THE (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/Et0Ac) 

	

5 	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-eyano-2-

(pieolinamido)acetate was converted to 5-(tert-butoxycarbonylamino)-2-(pyridine-2-yl)thiazole-

4-carboxylic acid: 'H-NMR (CDCI3, 500 MHz) 6 (ppm): 9.72 (s, 1H), 8.61 (d, J= 4.5 Hz, 1H), 

8.09 (d, .1= 8.0 Hz, 1H). 7.81 (t, .1= 7.5 Hz, 1H), 7.34 (dd, I= 5.5 Hz, = 7.0 Hz, 1H), 1.57 (s, 

	

10 	9H); MS (ESI) nVz: 322 [M+H]. 

Example 32 5-(tert-butoxycarbonylamino)-2-isopropylthiazole-4-carboxylic acid 

0 

HO 

Boo-N'" 
 

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: 11.-NMR. 

	

1 ?.. 500 701Hz 	 IF. 1_54 S. 9H). 	J= 7.0 Hz_ 

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

Example 33 5-(tert-butoxycarbonylamino)-2-cyclohexylthiazole-4-carboxylic acid 

0 

HO 

Boo 	s 
H 

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

20 	cyclohexanecarboxylic acid chloride was converted to 5-(tert-butoxycarbonylamino)-2-

cyclohexylthiazole-4-carboxylic acid: 11-I-NMR (CDCI3, 500 MHz) 6 (ppm): 9.53 (s, 1H), 2.84-

2.89 (m, 1H), 2.08-2.12 (m, 2H), 1.84 (dd, J= 3.5 Hz, J = 10.0 Hz, 2H), 1.73 (d, J= 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+1-11. 

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

0 

HO 

Boc-.N  
25 

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

chloride was converted to 5-(tort-butoxycarbonytamino)-2-o-tolylthiazole-4-carboxylic acid: 
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NMR (CD30D, 500 MHz) (5 (ppm): 7.34 (s, 1H), 7.13-7.22 (m, 3H), 2.32 (s, 3H), 1.43 (s, 9H); 

MS (ESI) m/z: 335 [M+H ]. 

Example 35  5-(tert-butoxycarbonylamino)-2-(2-methoxyphenyl)thiazole-4-carboxylic 

acid 

0 O/  

HONl  

Boc, 

5 

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

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

carboxylic acid: 1H-NMR (CD30D, 500 MHz) 6 (ppm): 9.63 (s, 1H), 8.27 (d, J= 7.5 Hz, 1H), 

7.42 (t, J= 8.0 Hz, 1H), 7.09 (t, J= 7.5 Hz, 1H), 7.04 (d, J= 9.0 Hz, 1H), 1.57 (s, 9H); MS (ESI) 

10 	m/z: 351 [M+Ff] 

Example 36  5-(tert-butoxycarbonvl ino)-2-(2-(trifluoromethyl)phenyl)thiazole-4- 

carboxylic acid 

0 

HO` vN 

Boc,N2--si 	 
H 

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

15 	(trifluoromethyDbenzoyl chloride was converted to 5-(tert-butoxycarbonylamino)-2-(2- 

(trifluoromethyl)phenyl)thiazole-4-carboxylic acid: 1 H-NMR (CD30D, 500 MHz) (5 (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+1-11 ]. 

Example 37  5-(tert-butoxycarbonylamino)-2-methylthiazole-4-carboxylic acid 

0 

Ho&-N 

Boc, 

H 

20 	Following procedures from Examples 19-23 and shown in Figure 2, acetyl chloride was 

converted to 5-(tert-butoxycarbonylamino)-2-methylthiazole-4-carboxylic acid: 1H-NMR 

(CDC13, 500 MHz) a (ppm): 9.62 (s, lH), 2.62 (s, 3H), 1.54 (s, 9H); MS (ESI) m/z: 259 [M+1-11 

Example 38  5-(tcrt-butoxycarbonylamino)thiazole-4-carboxylic acid 

0 

Bee, 7"--S 
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Under a nitrogen atmosphere (N2), HCOOH (2.44 g, 53 mmol) was added to Ac20 (6.48 

g, 63.6 mmol) at 0 ° C. After it was allowed to warm to ambient temperature the reaction was 

heated at 50 °C for 15 hr. It was allowed to cool to ambient temperature. This mixed acid 

anhydride was then added dropwise to a solution of ethyl 2-amino-2-cyanoacetate (128 mg, 1 

	

5 	mmol) in dry THE (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, ethyl 2-cyano-2- 

	

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

NMR (CDC13, 500 MHz) (5 (ppm): 9.70 (s, 11i), 8.29 (s, 1H), 1.55 (s, 9H); MS(ESI) m/z: 245 

[M+H']  

Example 39 2-bro o-5-(tert-butoxycarbonylam_no)thiazole-4-carboxylic acid 

OH 

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 mmol); the reaction 

nuxtu e 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-ether-EtOAc) to afford 2-

bromo-5-(tert-butoxycarbonylamino)thiazole-4-carboxylic acid (1.75 g, 70%) as white solid: 1 H- 

	

20 	NMR (CDC13, 500 MHz) b (ppm): 13.65 (s, IH), 10.03 (s, 1H), 1.49 (s, 9H). MS(ESI) m/z: 324 

Example 40 5-(tert-butoxycarbonylamino)-2-(2,5-difluorophenyl)thiazole-4-carboxy c 

acid 

0 

Boc,Nr-S 
H F 

25 	Following procedures fi-om Examples 19-23 and shown in Figure 2, 2,5-difluorobenzoyl 

chloride was converted to 5-(tert-butoxycarbonylarnino)-2-(2,5-difluorophenyl)thiazole-4-

carboxylic acid: 'H-NMR (CDCI3, 500 MHz) d (ppm): 9.68 (s, 1H), 7.87-7.91 (m, IH), 7.15-

7.26 (m, 1H), 7.08-7.13 (m, 1H), 1.57 (s, 9H); MS (ESI) m/z: 357 [M+HI 



Example 44 

OH 

0 

HNA-S  

Boc 

5-(tert-butoxycarbonylamino)-2-(quinolin-7-yl)thiazole-4-carboxylic acid 
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Example 41 	5-(tert-butoxycarbonylamino)-2-(2,4-difluorophenyl)thiazole-4-carboxylic 

acid 

0 

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

	

5 	chloride was converted to 5-(tert-butoxycarbonylamino)-2-(2,4-difluorophenyl)thiazole-4- 

carboxylic acid: 1 H-NMR (CDC13, 500 MHz) 6 (ppm): 9.66 (s, 1H), 8.16-8.21 (m, 1H), 6.95-

7.04 (m, 2H), 1.62 (s, 9H); MS (ESE) m/z: 357 [M+141 

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

acid 

0 F F 

Boc-
N
v---s 

10 

Following procedures from Examples 19-23 and shown. in Figure 2, 2,3-difluorobenzoyl 

chloride was converted to 5-(tert-butoxycarbonvlaminol-242,3-difluoronhenvinhiazole-4-

carboxylic acid: I II-NMR (CD3OD, 400 MHz) 6 (ppm): 7.45 (s, 1H), 7.07-7.16 (m, 2H), 1.42 (s, 

9H); MS (ESE) m/z: 357 [M+141 ]. 

	

15 	Example 43 2-benzy1-5-(tert-butoxycarbonylamino)thiazole-4-carboxyl c acid 

0 

Ph 

Boc, 
H 

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

chloride was converted to 2-benzyl-5-(tert-butoxycarbonylamino)thiazole-4-carboxylic acid: 'H-

NMR (CDC13, 500 MHz) 6 (ppm): 9.63 (s, 1H), 7.27-7.35 (m, 5H), 4.25 (s, 2H), 1.50 (s, 9H); 

	

20 	MS(ESI) m/z: 335 [M+14 

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

chloride was converted to 5-(tert-butoxycarbonylamino)-2-(quinolin-7-yOthiazole-4-carboxylic 



CI 

OH 
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acid: 11-1-NMR (DMSO, 500 MHz) a (ppm): 10.14 (s, 1H), 9.11 (d,1= 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(ESI) miz: 372 [M+W ] 

 

Example 45  

carboxylic acid 

H 
Boc NHS  

OH 

5-(tert-butoxycarbonylamino)-2-(imidazo[1,2-a]yridine-2-yOthiazole-4- 

5 

Following procedures from Examples 19-23 and shown in Figure 2, imidazo[1,2-

a]pyridine-2-carbonyl chloride was converted to 5-(tert-butoxycarbonylamino)-2-(imidazo[1,2-

a]yridine-2-yOthiazole-4-carboxylic acid: 1 H-NMR (DMSO, 500 MHz) 6 (ppm): 10.12 (s, 1H), 

8.58 (d, 5Hz, 1H), 8.45 (s, 1H), 7.61(d, 5Hz, 1H), 7.31-7.34 (m, 1H), 6.97-6.99 (m, 1H), 1.53 (s, 

10 	911); MS(ESI) m/z: 361 [M+Hl. 

Example 46  5-(tert-butoxyearbonylamino)-2-tort-butylthiazole-4-carboxylicacid 

S N- coc 

OH 

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

was converted to 5-(tert-butoxycarbonylamino)-2-tert-butylthiazole-4-carboxylic acid: 1 H-NMR 

15 	(CDC13, 500 MHz) 6 (ppm): 9.55 (s, IH), 1.55 (s, 9H), 1.42 (s, 9H); MS(ESI) m/z: 301 [M-EH']. 

Example 47  5-(tert-butoxycarbonylamino)-2-(3-chlorophenyl)thiazole-4-carboxylic 

acid 

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

20 	chloride was converted to 5-(tert-butoxycarbonylamino)-2-(3-chlorophenypthiazole-4-

carboxylic acid: 1 H-NMR (DMSO, 500 MHz) a (ppm): 9.67 (s, 1H), 7.91 (s, 1H), 7.72 (d, J= 

7Hz, 1H), 7.38-7.40 (m, 2H), 1.56 s, 9H ); MS(ESI) m/z: 355 WITT 

Example 48 5-(tert-butoxycarbonylamino)-2-(4-chlorophenyl)thiazole-4-carboxylic 

acid 
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OH 

Boc 

CI 

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

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

carboxylic acid: 'H-NMR (DMSO, 500 MHz) a (ppm): 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(ESI) m/z: 355 [M+111. 

Example 49 5-amino-N-(1-methyl-1H-pyrazol-4-yflthiazole-4-carboxamide 

N 

NJ p NH2  

Following the procedures as described in Example 113, 1-methyl-IH-pyrazol-4-amine, 5-

(tert-butoxycarbonylamino)thiazole-4-carboxylic acid were reacted to give 5-amino-N-(1- 

	

10 	methyl-1H-pyrazol-4-yl)thiazole-4-carboxamide as a white solid (13 mg, 32%) over two steps. 

ESIMS m/z — 336.1 (M+1) 

Example 50 tort-butyl 3-(4-am no-Umethy1-1H-pyrazol-5-Aphenylcarbamate 

NHBoc 

NH2  

To a 10 mL microwave vial was added 5-chloro-l-methyl-4-nitro-IH-pyrazole from 

15 	Example 1 (150 mg, 0.93 mmol), 3-(tert-butoxycarbonylamino)phenylboronic acid (440 mg, 

1.86 mmol), dichloro[1,11-bis(diphenylphosphino)ferrocene]palladium(11) (152 mg, 0.019 mmol), 

a 1:1 M solution of Na2CO3/KOAc (1 mL) and acetonitrile (4 mL). The mixture was irradiated to 

130 °C with a microwave for 40 min and the mixture was cooled, concentrated and purified via 

flash chromatography, heptane/ethyl 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 Cclite and was washed with ethyl acetate (30 

mL) and a 10% aqueous solution of K3PO4  (30 mL). The organic layer was washed with water 

25 	(30 mL), dried over Na2SO4  and the organic solvent was distilled off to yield tert-butyl 3-(4-

amino-l-methyl-1H-pyrazol-5-yflphenylcarbamate 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-o-toly1-1H-pyrazol-4-amine 



\
N 

N
i 

0 
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NH2  

Following the procedures as described in. Example 2 and starting with o-tolylboronic acid, 

1-methyl-5-o-toly1-1H-pyrazol-4-amine was obtained as a brown oil (148 mg, 85%) over two 

steps. ES1MS m/z = 188.1 (M+1) 

5 	Example 52 2-(4-Cyclopropy1-2-fluoropheny1)-4,4,5,5-tetramethyl-1,3,2-

dio aborolane 

Step 1: 	3-fluoro-4-nitrophenyl trifluoromethanesulfonate 

To a stirred solution of 3-fluoro-4-nitrophenol (10.00 g, 63.65 mmol) and 

10 	trifluoromethanesulfonic anhydride (20.0 rriL, 119 mmol, 1.87 eq.) in anhydrous DCM (100.0 

mL) at 0 °C was added dropwise triethylamine (33.27 mL, 238.7 mmol, 3.75 eq.). The resultant 

brown r4-action mixture was stirred at 0 °C for 'h and then stirred at ambicnt temperature for 16h 

The reaction mixture was slowly quenched with water and extracted with DCM (3 x 100 mL). 

The combined organic layers were washed with brine (lx), dried over Na2SO4, filtered, and 

15 	concentrated under reduced pressure. The crude oil was purified via 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. 1 H NMR (500 MHz, CDC13) 6 8.23 (t, 1= 8.52 

Hz, 1H), 7.34-7.27 (m, 2H). 

Step 2: 	4-cyclopropy1-2-fluoro-l-nitrobenzene 

20 	A mixture of 3-fluoro-4-nitrophenyl trifluoromethanesulfonate (7.15 g, 24.73 mmol), 

cyclopropylboronic acid. (2.55 g, 29.67 mmol), [1,11-bis(diphenylphosphino)-

ferrocene]diehloropalladium(11), 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 N2 for 2.5h. The reaction was cooled 

25 	to RT, diluted with ethyl acetate (200 mL), and filtered through a pad of Celite. The filtrate was 

washed with brine, dried over Na2SO4, filtered, and concentrated under reduced pressure. The 

crude residue was purified via flash column chromatography eluted with 0 to 75% DCM/hexane 

to give 4.11 g (91.7%) of 4-cyclopropy1-2-fluoro-l-nitrobenzene as an oil. `H NMR (400 MHz, 

Me0D) 6 7.98 (dd, J= 10.2, 6.6 Hz, 1H), 7.12 - 7.02 (m, 2H), 2.11 -- 1.97 (m, 114), 1.20 - 1.11 

30 	(m, 2H), 0.89 - 0.82 (in, 2H). 
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Step 3: 	4-cyclopropyl-2-fluoroaniline 

A mixture of 4-cyclopropy1-2-fluoro-l-nitrobenzenc (3.36 g, 18.55 mmol), powdered 

iron (4.35 g, 77.9 mmol), and 2M ammonium chloride in water (19.8 niL) and 3:2:1 v/v 

Et0H:THF:H20 (86 mL) was stirred at reflux tinder N2 for 17h. The reaction mixture was cooled 

	

5 	to RT and filtered through a pad of Celite. The Celite pad was rinsed well with ethyl acetate (-3- 

50 mL). Saturated aqueous NaHCO3  solution was slowly added to the filtrate to neutralize the 

reaction mixture. The reaction mixture was extracted with ethyl acetate (3 x 200 inaL). The 

combined organic layers were washed with water and brine, dried over Na2SO4, filtered, and 

concentrated under reduced pressure. The crude residue was purified via flash column 

	

10 	chromatography eluted with 0 to 75% ethyl acetate/hexane to give 2.80 g (99%) of an orange oil, 

which solidified at 20°C. 'H NMR (400 MHz, CDC13) 6 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: 	4-cyclopropy1-2-fluoro-l-iodobenzene 

To a stirred mixture of 4-cyclopropy1-2-fluoroanilinc (1.63 g, 10.78 mmol) in water (20 

	

15 	mL) at 0 °C was added concentrated sulfuric acid (8.6 mL, 15.0 eq.) dropwise, white 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 stirred for 5 minutes. This resulting reaction mixture was then 

added to a solution of potassium iodide (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. 

	

20 	The biphasic layers were separated, and the aqueous layer was extracted with DCM (2 x 150 

mL). The combined organic layers were washed with saturated aqueous Na2S204, water, and 

brine, dried over Na2SO4, 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-l-iodobenzene as a clear oil. 'H NMR (400 MHz, CDC13) 8 

	

25 	7.57 (dd, J= 8.0, 6.9 Hz, 1H), 6.76 (dd, J= 9.4, 1.9 Hz, 1H), 6.64 (dd, J= 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-cyclopropy1-2-fluoro-l-iodo-benzene 

(1.32 g, 5.04 mmol), bispinacol ester boronate (1.53 g, 6.04 mmol), potassium acetate (1.98 g, 

20.15 mmol), [1,1I-bis(diphenylphosphino)ferrocene]dichloropalladium(II) (368.5 mg, 0.50 

	

30 	mmol), and N,N-dimethylformamide (35 mL). The reaction mixture was degassed with N2 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 Na2SO4, filtered, and concentrated under reduced pressure. The 

	

35 	crude residue was purified via flash column chromatography eluted with 0 to 75% EA/heptane to 



NH 
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give 859.0 mg (65.1%) of 2-(4-cyclopropy1-2-fluorophenyl)-4,4,5,5-tctramethyl-1,3,2-

dioxaborolane as a clear oil. 'H NMR (400 MHz, CDCI3) 6 7.58 (s, 1H), 6.83 (d, J= 7.7 Hz, 1H), 

6.68 (d, .1= 10.8 Hz, 1H), 1.91 -1.81 (m, IH), 1.33 (s, 12 H), 0.98 (dd, J = 8.3, 2.0 Hz, 2H), 

0.74 - 0.66 (m, 2H) 

5 	Example 53 ((R)-1-{4-[(2-Bromo-5-tert-butoxycarbonylamino-thiazole-4-carbony1)-

amino]-2-methy1-2H-pyrazol-3-yD-perhydro-azepin-4-y1)-carbamic acid benzyl ester 

To a stirred solution of 2-bromo-5-(isopropoxycarbonylamino)-th azole-4-carboxylic 

acid (650.0 mg, 2.01 mmol) and [(R)-1-(4-amino-2-methy1-2H-pyrazol-3-y1)-azepan-4-y11- 

10 	carbamic acid benzyl ester (828.9 mg, 2.41. mmol, 1.2 eq.) in anhydrous N,N-dimethylformamide 

(22 mi..) was added HATIT (1 07g. 2 R1 mole], 1 .4 	) followed by N,N-dlisopropylethylamine 

(0.88 mL, 5.03 mmol, 2.5 eq.), and the reaction mixture was stirred at RT under N2 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 Na2SO4, filtered, and concentrated under 

15 	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-carbony0-amino]-2-methyl-2H-pyrazol-3-yll -perhydro-azepin-

4-yl)-carbamic acid benzyl ester as a tacky gel. 1 H NMR (400 MHz, CDCI3) 6 10.28 (s, 1H), 

8.39 (s, 1H), 7.74 (s, 1H), 7.33 (s, 5H), 5.09 (s, 2H), 4.98 (s, 1H), 3.89 (s, 1H), 3.72 (s, 3H), 3.36 

20 	- 3.21 (m, 2H), 3.16 - 3.03 (m, 2H), 2.19 - 2.01 (m, 2I-1), 2.00 -1.61 (m, 4H), 1.51 (s, 9 H) 

Example 54 N-(5,5-Difluoro-1-(1-methy1-4-nitro-1H-pyrazol-5-yDazepan-4-y0-2,2,2-

trifluoroacetamide 

H 	CF3  

0 
N 

N 

NO, 

Dess-Martin periodinane (2.3 g, 5.4 mmol) was added by portions to a solution of benzyl 

25 	4-azido-5-hydroxyazcpanc-l-carboxylate (1.3 g, 4.5 mmol) in DCM. (25 mL). After stirring at 

room temperature for 18 hr, the mixture was diluted with DCM and quenched with aqueous 
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NaHCO3  (40 mL) followed by aqueous Na2S2O3 (20%, 40 mL). The resulting mixture was 

stirred for 20 min. The organic layer was separated, dried over Na2SO4 and the solvent removed 

under reduced pressure. Purification via silica gel column chromatography (0-50% 

EtOAc/isohexane) gave benzy14-azido-5-oxoazepanc-l-carboxylate (1.10 g, 84%) as a clear oil. 

	

5 	To a solution of this oil (1.10 g, 3.8 mmol) in DCM (10 mL) was added deoxo-Fluor GI) (50% in 

THF, 3.5 mL, 9.5 mmol) and the mixture was stirred at room temperature for 18 hr. The mixture 

was diluted with DCM, cooled in an ice/water bath and quenched by dropwise addition of 

saturated aqueous NaHCO3  (20 mL). Effervescence was observed. The resulting mixture was 

stirred for 10 min. The organic layer was separated, dried over Na2SO4 and the solvent removed 

	

10 	under reduced pressure. The crude product was purified via silica gel column chromatography 

(0-40% EtOAc/isohexane) to give benzyl 5-azido-4,4-difluoroazepane-l-carboxylate (0.65 g, 

56%) as a clear oil. This oil 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 

	

15 	the organic layer was washed with water, separated, dried over Na2SO4  and the solvent removed 

under reduced pressure. To the crude product in DCM (20 mL), cooled in a water/ice bath, was 

added DIPEA (I.1 mL, 6.36 mmol) followed by trifluoroacetic anhydride (0.75 mL, 5.3 mmol) 

dropwise. The mixture was allowed to warm to room temperature, stirred for 18 hr and diluted 

with DCM. Water was added and the organic layer was separated, dried over Na2SO4  and the 

	

20 	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-

trifluoroacetamidazepane-1-carboxylate (0.59 g, 73%) as a clear oil. This trifluoroacetamide 

(0.57 g, 1.5 mmol) was dissolved in Me0H (50 mL) and passed through the H-Cube® (Full H2 

Mode, 70 °C, flow rate: I mUmin, 30 mm 10% Pd/C cartridge). The solvent was removed under 

	

25 	reduced pressure to give crude N-(5,5-difluoroazepan-4-yI)-2,2,2-trifluoroacetamide. To a 

solution of the azepane (0.37 g, 1.5 mmol) in EtOH (4 mL) was added 5-ehloro-1-methyl-4-

nitro-IH-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% 

	

30 	EtOAc/isohexane) to yield N-(5,5-difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-y0azepan-4-y1)- 

2,2,2-trifluoroacetamide as a pale yellow oil (0.31 g, 56%). 'H NMR (400 MHz, CDC13) 8 8.05 

(s, 1H), 6.77 (d, J= 9.0 Hz, IH), 4.72-4.58 (m, IH), 3.80 (s, 3H), 3.55-3.39 (m, 2I-1), 3.33-

3.18 (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)azepan-l-yI)-1- 
35 

methyl-1H-pyrazol-4-ylcarbamoy1)-2-(2,6-difluorophenylfthiazol-5-ylcarbamate 
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F 

A solution of N-(5,5-difluoro-1-(1-methy1-4-nitro-1H-pyrazol-5-y0azepan-4-34)-2,2,2- 

trifluoroacetamide (0.29 g, 0.78 mmol) in Me0H (20 mL) was passed through the H-Cube® 

	

5 
	(Full H2 Mode, 70 °C, flow rate: 1 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) in 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-difluorophenyOthiazole-4-carboxylic acid from 

Example 25 (0.30 g, 0.86 mmol) and the mixture was stirred at room temperature for 18 hr. The 

	

10 
	mixture was diluted with DCM and washed with water. The organic layer was separated, dried 

over Na2SO4 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- 

+nfl t  or 2,-4,—nor‘ 	‘.1\ meth y l  1 VT nnrqzn1-4 nirorl-vmynT11 'D 	A., 

difluorophenyl)thiazol-5-ylcarbamatc as a white solid (0.37 g, 69%). 'H NMR (400 MHz, 

	

15 
	CDCI3) 6 10.28 (s, 1H), 8.71 (s, 1H), 7.82 (s, 1H), 7.42-7.33 (m, 1H), 7.11-7.01 (m, 2H), 6.72 

(d, J = 9.0 Hz, 1H), 4.73-4.57 (m, 1F1), 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-1H-pyrazol-5-yOpiperidme 

NO2  

A mixture of 5-chloro-l-methyl-4-nitro-1H-pyrazole from Example 1 (0.1 g, 4.5 mmol), 

20 	3,3-difluoropiperidine hydrochloride (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% 

25 	EtOAc/isohexane) to yield 3,3-difluoro-1-0-methyl-4-nitro-1H-pyrazol-5-yOpiperidine as a 

yellow oil (127 mg, 83%). 'H NMR. (400 MHz, CDCI3) 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). 



0 

BocHN-.--s 

F 
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Example 57 ten-Butyl 2-(2,6-difluoropheny1)-4-(5-(3,3-difluoropiperidin-l-y1)-1- 

methyl-IH-pyrazol-4-ylcarbamoyOthiazol-5-ylcarbannate 

F F  

F 

Following the procedure for Example 55, starting with 3,3-difluoro-1-(1 -methy1-4-nitro- 

	

5 	1H-pyrazol-5-yl)piperidine and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4- 

carboxylic acid from Example 25, gave tert-butyl 2-(2,6-difluoropheny0-4-(5-(3,3-

difluoropiperidin-l-y1)-1-methyl-IH-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate as a cream 

solid (57 mg, 20%). 11-1 NMR (400 MHz, CDCI3) 6 10.33 (s, IH), 8.67 (s, IH), 7.71 (s, 1H), 

7.41-7.32 (m, 1H), 7.11-7.01 (m, 2H), 3.76 (s, 3H), 3.32 (t, J= 11.0 Hz, 2 H), 3.19-3.13 (m, 

	

10 	2H), 2.10-1.97 (m, 2H), 1.94-1.85 (m, 2H), 1.53 (s, 9H). 

Example 58 tort-Butyl 3-(methyl(1-methyl-4-nitro-IH-pyrazol-5- 

yl  

1 	/ 
N N  

1\1\\ 	\---N—NHBoc 

N o2  

A mixture of 5-chloro-l-methyl-4-nitro-1H-pyrazole from Example 1 (0.81 g, 5 mmol), 

	

15 	tert-butyl 3-aminopropylcarbamate (0.85 g, 4.88 nunol) 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 via silica gel column 

chromatography (0-100% Et0Ac/isohexane) to afford ten-butyl 3-(1-methyl-4-nitro-1 H-

pyrazol-5-ylamino)propylcarbamate as a yellow gum (1.27 g, 85%). A mixture of this gum (0.3 

	

20 	g, 1 mmol), K2CO3 (0.41 g, 3 mmol) and methyl iodide (0.1 mL, 1.58 mmol) in. DMF (5 mL) 

was stirred at 60 °C for 1.8 hr. More methyl iodide (0.1 inL, 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. Purification via silica gel column chromatography (0-100% 

	

25 	EtOAc/isohexane) gave tert-butyl. 3-(methyl(1-methy1-4-nitro-IH-pyrazo1-5- 

yDamino)propylcarbamate as a pale yellow gum (0.122 g, 38%). 'H-NMR (400 MHz, CDCI3) 

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 59 test-Butyl 2-(2,6-difluoropheny1)-4-(5-(tert-butyl-(3-

methylamino)propylcarbamoy1-3-y1)-1-methyl-1H-pyrazol-4-ylcarbamoyOthiazol-5-ylcarbamate 

N 

N\\ 	\--\\--NHBoc  

NH 

0 	N  

BocHN 
F 

A solution of tert-butyl 3-(methyl(1-methyl-4-nitro-1H-pyrazo1-5-

y0amino)propylcarbamate (122 mg, 0.39 mmol) in Me0H (15 mL) was passed through the H-

Cube® (Full H2 Mode, 50°C, flow rate: 1 mumin, 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 

mL) was added 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxylic acid 

from Example 25 (166 mg, 0.47 mmol), PyBOP (0.33 g, 0.64 mmol) and DIPEA (0.5 mL, 2.86 

'unto') 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 

nnint.trti 	Purirut trt tun via 	lett cel column chromatography (0- 

100% EtOAc/isohexane) gave tert-butyl 2-(2,6-difittoropheny1)-4-(5-(tert-butyl-(3-

methylamino)propylcarbamoyl-3-y1)-1-methyl-1/I-pyrazol-4-ylcarbamoyl)thiazo175-ylcarbamate 

as a white solid (207 mg, 90%). 'H-NMR (400 MHz, CDC13) 6 10.37 (s, IH), 8.74 (s, 1H), 7.87 

(s, 1H), 7.42-7.32 (m, 1H), 7.10-7.02 (m, 2H), 4.65 (s, 1I-1), 3.75 (s, 3H), 3.20-3.14 (m, 214), 

3.10 (t, J= 7 Hz, 211), 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 

'N  N 	Cl \ 

20 
	

NO2 

Following the procedure for Example 1 starting with 1-ethyl-4-nitropyrazole gave 5-

chloro-I-ethyl 4 nitro-1H-pyrazole as a colorless solid (1.3 g, 74%). 'H-NMR (400 MHz, 

CDCI3) 6 8.16 (s, 114), 4.26 (q, J= 7Hz, 21-1), 1.50 (t, J= 7Hz, 3H). 

Example 61 5-Chloro- l-cyclopropylmethyl-4-nitro-1H-pyrazo le 

25 

,N 

N‘‘  
CI 

NO2 

5 

10 

15 
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Following the procedure for Example 1 starting with 1-cyclopropylmethy1-4-

nitropyrazole gave 5-chloro-l-cyclopropylmethy1-4-nitro-IH-pyrazole as a colorless oil (1.16 g, 

56%). 'H-NMR (400 MHz, CDCI3) 8 8.17 (s, I H), 4.07 (d, J= 7Hz, 2H), 1.39-1.28 (m, 1H), 

5 
	0.66-0.59 (m, 2H), 0.50-0.40 (m, 2F1). 

Example 62  5-Chloro-l-cyclopropy1-4-nitro-1H-pyrazole 

Y  
CI 

NO2 

Following the procedure for Example I starting with 1-cyclopropy1-4-nitropyrazole gave 

5-chloro-l-cyclopropy1-4-nitro-IH-pyrazole as a colorless solid (0.23 g, 63%). 'H-NMR (400 

MHz, CDCI3) 8 8.09 (s. 1H), 3.62-3.54 (m, 1H), 1.38-1.28 (m, 2H), 1.25-1.13 (m, 2H). 

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

H O 
,N--c 

CF3  
H N 

A solution of (R1-rert-butyl 4-(benzyloxycarbonylaminolazepane-l-carboxylate (3.25 a. 

0.33 mmol) in Me0H (100 mL) was stirred at room temperature under an atmospheric pressure 

of hydrogen gas in the presence of 10% Pd/C (I g) for 1.5 hr. The mixture was filtered through 

15 	cclitc and the solvent removed under reduced pressure to afford (R)-ter[-butyl 442,2,2-

trifluoronetamido)azepano-I -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, 17.18 mmol) in DCM (100 mL) at room 

temperature was added trifluoroacetic anhydride (1.31 mL, 9.27 mmol) dropwise over 5 min and 

the resultant pale yellow solution was stirred for 18 hr. Saturated aqueous sodium hydrogen 

20 	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)-tert-butyl 4-(2,2,2-trifluoroacetamido)azepane-l-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 

25 	was removed under reduced pressure and the residue dissolved in DCM and passed through an 

SCX column washing with DCM and Me0H and eluting with I N ammonia in Me0H. The 

solvent was removed under reduced pressure to afford (R)-N-(azepan-4-y0-2,2,2-

trifluoroacctamide as a pale yellow oil (1.3 g, 74%). 'H-NMR (400 MHz, CDCI3) 8 7.83 (s, 1H), 

4.44-4.37 (m, I H), 3.13-3.03 (m, 2H), 2.88 (dt, J= 13.2, 6.6 Hz, 1H), 2.65-2.55 (m, 1H), 2.03- 

30 	1.79 (m, 3H), 1.75 (s, 1H), 1.69-1.58 (m, 3H). 

10 
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Example 64 (S)-N-(Azepan-4-yl)-2,2,2-trifluoroacetamide 

H  9 

H N 

Following the procedure for Example 510 starting with (S)-tert-butyl 4-

(benzyloxycarbonylamino)azepane-l-carboxylate gave (S)-N-(azepan-4-y1)-2,2,2- 

5 	trifluoroacetamide as a pale yellow oil (1.35 g, 75% over three steps). 'H-NMR (400 MHz, 

CDCI3) S 7.86 (s, 1H), 4.44-4.37 (m, IH), 3.15-3.03 (m, 2H), 2.92-2.81 (m, 1H), 2.67-2.55 (m, 

IH), 2.02-1.81 (m, 4H), 1.76-1.56 (m, 3H). 

Example 64a tert-Butyl 3-fluoro-5-(4-methoxybenzyloxy)azepane-l-carboxylate 

OMe 

10 	A solution of (Z)-tert-Butyl 3-oxo-2.3.6,7-tetrahydro-1H-azepine-l-carboxylate (2 g, 

9.48 mmol), (4-methoxyphenyl)methanol (6.55 g, 47.4 mmol) and DBU (0.14 mL, 0.95 mmol) 

in acetonitrile (10 mL) was heated at 60 °C for 23 hr. The solvents were removed under reduced 

pressure. Purification by silica gel column chromatography (0-40% Et0Actisohexanc) gave ten-

butyl 5-(4-methoxybenzyioxy)-3-oxoazepane-i-carboxylate as a clear oil (1.99 g). To a solution 

15 	of this oil (1.33 g, 3.8 mmol) in water/THF (20 mL/20 mL) was added NaBH4  and the mixture 

was stirred for 1.5 h. The THE 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 via silica get column chromatography (0-60% EtOAc/isohexane) 

gave tert-butyl 3-hydroxy-5-(4-methoxybenzyloxy)azepane-l-carboxylate (1.30 g) as a clear oil. 

20 	This oil (1.15 g, 3.28 mmol) was dissolved in DCM (20 mL) and deoxo-Fluor e  was added 

(50% in THF, 5.93 mL, 16 4 mmol). The mixture was stirred at room temperature for 18 hr, 

diluted with DCM (30 rnL), cooled in an ice/water bath and quenched by dropwise addition of 

saturated aqueous NaFIC03  solution (50 mL). The resulting mixture was stirred for 10 min. The 

organic layer was separated, dried over Na2 SO4  and the solvent removed under reduced pressure. 

25 	Purification via silica gel column chromatography (0-30% EtOAc/isohexane) gave ten-butyl 3-

fluoro-5-(4-methoxybenzylo xy)azepane-l-carboxylate (746 mg, 39% over three steps) as a clear 

oil. 'H NMR (400 MHz, CDCI3) 6 7.36-7.30 (m, 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-methy1-4-nitro-lH-pyrazol-5- 

30 	yl)azepane 

CF 3  
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N 
N OMe 

NO2  

To a solution of tent-butyl 3-fluoro-5-(4-methoxybenzyloxy)azepane-1-carboxylate (740 

mg, 0.21 mmol) in Me0H (5 mL) was added HCl (4 M in 1,4-dioxane, 5.3 mL, 21 mmol) and 

	

5 
	the solution was stirred at room temperature for 16 hr. The solvents were removed under reduced 

pressure and the residue was dissolved in Me0H and loaded onto an SCX column. The column 

was washed with Me0H and eluted with 7 N ammonia in Me0H. The solvents were removed 

under reduced pressure to afford a yellow oil. To a solution of this oil in dry DMSO (15 mL) was 

added potassium fluoride (0.32 g, 8.4 mmol) and 5-chloro-l-methyl-4-nitro-1H-pyrazole (372 

	

10 
	mg, 2.31 mmol) and the mixture was heated at 65 °C for 16 hr. After cooling to room 

temperature, the mixture was diluted with water (300 mL) and extracted with Et0Ac (2 x 50 mL). 

The combined organic layers were washed with water 13 x 50 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)-1-0 -methy1-4-nitro-1H-pyrazol-5- 

yflazepane as a yellow oil (300 g, 55% over two steps). 	VAR (400 MHz. CDCI3) 6 7.33-7.23 

(m, 3H), 6.89-6.86 (m, 2H), 4.82-4.66 (m, 2H), 4.49-3.93 (rn, i F), 3.81 (s, 3H), 3.30-2.99 (m, 

4H), 2.95-2.74 (m, 4H), 2.35-2.03 (m, 2H), 1.98-1.83 (m, 211). 

Example 65 IV-(141-Ethy4--4-nitro-Ificpyrazol-5-yflazepan- - 11 2,2,2- 

trifluoroacetamide 

o 
N-4( , 

CF3  

20 
	 NO2  

Following the procedure for Example 503 starting with 5-chloro-Ecthyl-4-nitro-1/1- 

pyrazote and 2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y1)-acetamide gave N-(1-(1-ethyl-4- 

nitro-1H-pyrazol-5-y0azepan-4-y0-2,2,2-trifluoroacetamide as a pale yellow gum (0.136 g, 

55%). `H-NMR (400 MHz, CDC13) 6 8.07 (s, 1H), 6.39-6.37 (m, 1H), 4.22-4.19 (m, 114), 4.12 (q, 

25 
	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 66  (10-A 41-(1-Ethy1-4-n ro-lff-pyrazol-5-yflazepan-4-y1)-2,2,2- 

tr uoroacetamide 
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1 _4 	o 

CF3  
,N 

Ni  

NO2  

Following the procedure for Example 503 starting with 5-chloro-l-ethyl-4-nitro-1H-

pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y1)-acetamide (0.1 g, 0.476 mmol) 

gave (R)-N-(1-(1-ethy1-4-nitro-1H-pyrazol-5-ypazepan-4-y1)-2,2,2-trifluoroacetamide as a pale 

5 	yellow gum (0.1 g, 60%). 1.14-NMR (400 MHz, CDC13) 6 8.07 (s, 1H), 6.39-6.36 (m, 1H), 4.23-

4.19 (m, 1H), 4.12 (q, 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, J = 7Hz, 3H). 

Example 67  (5)-N-(1-(1-Ethy1-4-nitro-1H-pyrazo1-5-ypazepan-4-y1)-2,2,2-

trifluoroacetamide 

H 

CF3 
,N 

N 

10 	 NO2  

Following the procedure for Exampio 503 starting V 

pyrazole and (S)-2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y1)-acetamide gave (S)-N-(1-(1- 

ethyl-4-nitro-1H-pyrazol-5-y0azepan-4-y1)-2,2,2-trifluoroacetamide as a pale yellow gum (0.12 

g, 44%). 'H-NMR (400 MHz, CDC13) 6 8.07 (s, 1H), 6.42-6.40 (m, 1H), 4.22-4.18 (m, 1H), 4.12 

15 	(q, J= 7Hz, 21-1), 3.42-3.35 (m, 114), 3.27-3.18 (m, 3H), 2.25-2.05 (m, 2H), 2.00-1.75 (m, 4H), 

1.47 (t, J= 7Hz, 3H). 

Example 68  (R)-N-(1-(1 -Cyclopropylmethy1-4-m o-1H-pyrazol-5-yl)azepan-4-y1)-

2,2,2- trifluoroacetamide 

H o 

CF3 

NO2 

20 	Following the procedure for Example 503 starting with 5-chloro-l-cyclopropylmethy1-4-

nitro-IH-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y1)-acetamide gave (R)-N-

(1-0 -cyclopropylmethy1-4-nitro-IH-pyrazol-5-ypazepan-4-y1)-2,2,2-trifluoroacetamide as a. pale 

yellow gum (0.98 g, 55%). 'H-NMR (400 MHz, CDCI3) 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, III), 3.30-3.15 (n, 3H), 2.25-2.05 (m, 2H), 2.00- 

25 	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-Cyclopropy1-4-nitro-1H-pyrazol-5-ypazepan-4-y1)-2,2,2-

trifluoroacetamide 

N 02 

Following the procedure for Example 503 starting with 5-chloro-l-cyclopropy1-4-nitro- 

5 

	

	1H-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y1)-acetamide gave (R)-N-(1-(1- 

cyclopropy1-4-nitro-1H-pyrazol-5-y0azepan-4-y1)-2,2,2-trifluoroacetamide as a pale yellow gum 

(0.105 g, 61%). 'H-NMR (400 MHz, CDCI3) 6 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, 4), 2.25-2.05 (m, 6H), 1.35-1.05 (m. 4.11). 

Example 70  tert-Butyl 2-(2,6-difluoropheny0-4-(1-ethyl-5-(4-(2,2,2- 
10 

trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate 

F 

A solution of N-(1-(1-ethy1-4-nitro-1H-pyrazol-5-ypazepan-4-y1)-2,2,2- 

trifluoroacetarnide (136 mg, 0.39 mmol) in Me0H (15 mL) was passed through the H-Cubet 

15 
	(70 bar, 25 °C, flow rate: 1 mL/min, 30 mm 10% 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-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenyOthiazole-4-carboxylic acid from. Example 25 (149 mg, 0.42 mmol), HATU (0.43 

g, 1.14 mmol) and DIPEA (1 mL, 5 72 mmol). The mixture was stirred at room temperature for 

20 
	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 test-butyl 

difluoropheny1)-4-(1-ethyl-5-(4-(2,2,2-trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4- 

25 
	ylcarbamoypthiazol-5-ylcarbamate as a colorless solid (170 mg, 68%). 'H-NMR (400 MHz, 

CDC13) 6 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, 



H 

CF3  
,N 

N
\\ 

 

BocHN lS 
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J= 8 Hz, 1H), 4.25-4.13 (m, 1H), 4.05 (q, J= 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, 3H). 

Example 71 (R)-tert-Butyl 2-(2,6-difluoropheny1)-4-(1-ethyl-5-(4-(2,2,2- 

r uoroacetamido)azepan-l-y1)-1H-pyrazol-4-ylearbamoyl)thiazol-5-ylearbamate 

H  p 
N-4( 

CF3  
,N 

0 

BocHNr's 

5 

Following the procedure for Example 517 starting with (R)-N-(1-(1-ethyl-4-nitro- l H- 

pyrazo1-5-yl)azepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave (R)-tert-butyl 

difluoropheny1)-4-(1-ethyl-5-(4-(2,2,2-trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4- 

10 	ylearbamoyl)thiazol-5-ylcarbamate as a cream solid (0.148 g, 76%). 'H-NMR (400 MHz, 

CDC13) 6 10.40 (s, 1H), 8.76 (s, 1H), 7.95 (s, 1H), 7.43-7.34 (m, 1H), 7.12-7.02 (m, 2H), t: 37 

(d, 1= 8 Hz, 1H), 4.23-4.16 (m, 1H), 4.05 (q, J= 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). 

Example 72 (5)-tert-Butyl 2-(2,6-dinuoropheny1)-4-(1-ethy1-5-(4-(2,2,2- 
15 

trifluoroacetamido)azepan-l-y1)- I H-pyrazol-4-ylcarba moy Othiazol-5-ylcarbamate 

F 

Following the procedure for Example 517 starting with (S)-N-(1-(1-ethy1-4-nitro-1H- 

pyrazol-5-yl)azepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonylamino)-2-(2,6- 

difluorophcnyothiazole-4-carboxylic acid from Example 25 gave (S)-tert-butyl 2-(2,6- 

20 	difluoropheny1)-4-(1-ethy1-5-(4-(2,2,2-trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-

ylcarbamoyOthiazol-5-ylcarbamate as a cream solid (151 mg, 66%). 'H-NMR (400 MHz, 

CDC13) 6 10.40 (s, 1H), 8.75 (s, IH), 7.95 (s, 1H), 7.45-7.34 (m, 1H), 7.12-7.02 (m, 2H), 6.37 

(d, J= 8 Hz, 1H), 4.23-4.16 (m, 1H), 4.05 (q, J= 7 Hz, 2H), 3,43-3.31 (m, 214), 3.25-3.15 (m, 



,N 
N\  

F 

0 

BocHN 
5 

BocHN S 

,N 
N

\\ 
 

F 

WO 2013/045461 	 - 154 - 
	 PCT/EP2012/068899 

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-difluoropheny1)-4-0-cyclopropylmethyl-5-(4-(2,2,2-

uoro acctamido )azepan-l-y1)-1H-pyrazol-4-ylcarbamoyethiazot-5-yicarbamate 

A
1/4%.1 	

,11e 
CF3 

(R)-N-(1-(1-cyclopropylmethy1-4-nitro-1H-pyrazol-5-ypazepan-4-y1)-2,2,2-

trifluoroacctamide and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-

carboxylic acid were reacted to give (R)-tert-butyl 2-(2,6-difluorophenyI)-4-(1-

cyclopropytmethyl-5-(4-(2,2,2-trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4- 

10 	ylcarbamoyl)thiazol-5-ylcarbamate as a cream solid (136 mg, 77%). 'H-NMR (400 M lz, 

CDC13) 6 10.39 (s, IH), 8.75 (s, 1H), 7.95 (s, 1H), 7.41-7.36 (m, IH), 7.10-7.02 (m, 2H), 6.37 

(d, J= 8 Hz, 1H), 4.25-4.10 (m, IH), 3.90-3.83 (m, 2H), 3.43-3.31 (m, 21-1), 3.30-3.15 (m, 211), 

2.25-2.05 (m, 2H), 2.03-1.70 (m, 4H), 1.57 (s, 9H) 1.35-1.20 (m, 11-1), 0.64-0.59 (m, 2H), 0.43- 

15 
	0.38 (m, 2H). 

Example 74  (R)-tert-Butyl 2-(2,6-difluoropheny1)-4-0-cyclopropyl-5-(4-(2,2,2- 

trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylearbamoyOthiazol-5-ylcarbamate 

Y ,N--4c 
H 

CF3  

F 

(R)-N-(1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-y0azepan-4-y1)-2,2,2-trifluoroacetamide 

and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenypthiazolc-4-carboxylic acid from 

20 	Example 25 were reacted to give (R)-tert-butyl 2-(2,6-difluoropheny1)-4-(1-cyclopropyl-5-(4-

(2,2,2-trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylcarbamoypthiazol-5-ylcarbamate as a 

cream solid (142 mg, 73%). 'H-NMR (400 MHz, CDC13) 8 10.40 (s, 1H), 8.76 (s, 1H), 7.87 (s, 

1H), 7.41-7.34 (m, 1H), 7.10-7.00 (m, 2H), 6.39 (d, J= 8 Hz, 1H), 4.25-4.15 (m, 1H), 3.45-3.36 



0 N 
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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-fluoropheny1)-4-(1-ethyl-5-(4-(2,2,2- 

trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylearbamoyl)thiazol-5-ylcarbamate 

H /0 

CF3 
,N 

N 

NH 	F 

0 

	

5 	 BocHN 

Following the procedure for Example 506 starting with (R)-N-(1-(1-ethy1-4-nitro-1 If - 

pyrazol-5-yDazepan-4-34)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonylamino)-2-(2-

fluorophenyOthiazole-4-carboxylic acid gave (R)-tert-butyl 2-(2-fluoropheny0-4-(1-ethyl-5-(4-

(2,2,2-trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylearbamate as a 

	

10 	cream solid (330 mg, 72%). 'H-NMR (400 MHz, CDC13) 8 10.37 (s, 111), 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, I= 8 Hz, 1H), 4.25-4.15 (m, 1H), 

4 07 (ci, „f - 	2H), : 433.31(`t:11), 3.25-3. 5 On, lip, 2 25-2.1g) (n). 210, 2.10- 711(m. 

4H), 1.57 (s, 9H) 1.47 (t, J= 7 Hz, 314). 

	

1 C 

	 Example 76  (R)-tert-Butyl 2-(2-fluoropheny1)-4-(1-cyclopropylmethyl-5-(4-(2,2,2- 

trifluoroacetamido)azepan-l-y0-1H-pyrazol-4-ylcarbamoyethiazol-5-ylcarbamate 

,NH  
CF3 

BocHN 

Following the procedure for Example 506 starting with (R)-N-(1-(1-cyclopropylmethy1-

4-nitro-1H-pyrazol-5-yDazepan-4-y1)-2,2,2-trifluoroacetamide 5-(tert-butoxycarbonylamino)-2-

(2-fluorophenyl)thiazole-4-carboxylic acid gave (R)-tert-butyl 2-(2-fluorophenyD-4-(1- 

20 	cyclopropylmethy1-5-(4-(2,2,2-trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-

ylcarbamoyDthiazol-5-ylcarbamate as a cream solid (350 mg, 70%). 114-NMR (400 MHz, 

CDC13) 6 10.36 (s, 1H), 8.66 (s, 14), 8.15-8.05 (m, 1H), 7.45-7.35 (m, 1H), 7.28-7.15 (m, 3H), 

6.31 (di= 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 



WO 2013/045461 	 - 156 - 
	 PCDEP2012/068899 

(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, 

211), 0.50-0.35 (m, 2H). 

Example 77 (R)-ten-Butyl 2-(2-fluoropheny1)-4-(1-cyclopropy1-5-(4-(2,2,2- 

trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoyflthiazol-5-ylcarbamate 

H ip 
,N—(K 

CF3 
,N 

N
\\ 

 

0 

	

5 	 BocHN 

Following the procedure for Example 506 starting with (R)-N-(1-(1-cyclopropyl-4-nitro-

111-pyrazol-5-yflazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonylamino)-2-(2-

fluorophenyl)thiazole-4-carboxylic acid gave (R)-tert-butyl 2-(2-fluoropheny1)-4-(1-cyclopropyl-

5-(4-(2,2,2-trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylcarbamoyflthiazol-5-ylcarbamate as 

	

10 	a cream solid (370 mg, 76%). `H-NMR (400 MHz, CDC1)) 6 10.36 (s, 114), 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), 

3.43-3.15 oit 511), 	 . 	(m., 211), 1.10-0.05 (m, 211y. 

Example 78  

yl)methylcarbamate 

1 
,N 	 NHBoc 

N\\  

	

15 	 NH2 

A solution of 5-chloro-l-methyl-4-nitro-IH-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 nth) 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 (1-0 -methy1-4-nitro-IH-pyrazol-5-yflpiperidin-4-

yOmethylearbamate as a yellow solid (3.95 g, 98%). To a solution of this solid (3.84 g, 11.30 

mmol) in Me0H (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 in EtOAc and washed with water. The 

organic layer was passed through a phase separation cartridge and concentrated under reduced 

tert-Butyl (1-(4-amino-l-methy1-1H-pyrazol-5-yflpiperidin-4- 
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pressure to give tert-butyl (1-(4-amino-l-methyl-IH-pyrazol-5-yppiperidin-4-

yOmethylcarbamate as a brown oil (3.49 g, 99%). 1H NMR (400 MHz, CDCI3) 6 7.04 (s, 1H), 

4.63 (s, IH), 3.64 (s, 3H), 3.11-3.07 (m, 6H), 2.67 (s, 2H), 1.77 (d, J= 12.8 Hz, 211), 1.45 (s, 

9H), 1.39-1.26 (m, 2H). 1H hidden by water peak. 

Example 79 tert-Butyl 4-(5-(4-(butyloxycarbonylaminomethyDpiperidin-l-y1)-1-

methyl-IH-pyrazo I-4-ylcarbamoyI)-2-bromothiazo 1-5 -ylcarbamate 

NHBoc 

N\ ( 

NH 

0 
Br 

BocHN 

A solution of PyBOP (2.84 g, 5.46 nunol) and 2-bromo-5-(tert- 

butoxycarbonylamino)thiazole-4-carboxylic acid (1.39 g, 4.29 mmol) in DCM (10 mL) was 

stirred at room temperature for 30 min. A solution of tert-butyl (1-(4-amino-l-methy1-1H-

pyrazol-5-yflpiperidin-4-y1)methylcarbamatc (1.2 g, 3.90 mmol) and DIPEA (1.1 mL, 6.24 

mmol) in DCM (20 nth) was added and the mixture stirred at room temperature for 16 hr. The 

mixt-pre was diluted with DCM and ached with water The organic layer was separated. pasced 

through a phase separation cartridge and concentrated under reduced pressure. The residue was 

purified via silica gel column chromatography (0-100% EtOAe/isohexane) to yield tert-butyl 4-

(5-(4-(butylo xycarbonylaminomethyflpiperidin-l-y1)-1 -methyl-1H-pyrazo 1-4-ylcarbamoy1)-2-

bromothiazo 1-5-y1 carbamate as a pink solid (2.32 g, 96%). 'H. NMR (400 MHz, d6-DMSO) 6 

10.62 (s, 1H), 9.64 (s, 1H), 7.23 (s, 1H), 6.86 (t, J= 5.8 Hz, 1H), 3.62 (s, 3H), 3.07 (d, J= 11.4 

Hz, 2H), 2.95 (t, J= 11.5 Hz, 2H), 2.87 (t, J= 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 (in, 2H). 

Example 80 5-(tert-Butoxycarbonylamino)-2-(2,6-difluoro-3-methoxyphenyl)thiazole-

4-carboxylic acid 

F OMe 

Following the procedure for Examples 19-23 starting with 2,6-difluoro-3- 

25 	methoxybenzoyl chloride gave 5-(tert-butoxycarbonylamino)-2-(2,6-difluoro-3- 

methoxyphenyl)thiazole-4-carboxylic acid as a pale yellow solid (120 mg, 70%). 1H NMR (400 

MHz, d5-DMS0) 6 7.32-7.23 (m, 1H), 7.22-7.15 (m, 1H), 3.88 (s, 3H), 1.49 (s, 9H). 

5 

10 

15 

20 
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Example 81  (R)-Benzyl 1-(4-(5-tert-butoxycarbonyl-amino-2-bromothiazole-4-

carboxamido)-1-methy1-1H-pyrazol-5-yDazepan-4-ylearbamate 

,NHCbz 

,N 
N 

0 	\\ 
I 7—Br 

BocHN 

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 mmol) 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-IH-pyrazol-5-yl)azepan-4-ylcarbamate as a pink solid (1.04 g, 89%). `1-1 

NMR (400 MHz, CDC13) 6 10.28 (s, 1H), 8.40 (s, 1H), 7.75 (s, 1H), 7.38-7.27 (m, 511), 5.09 (s, 

2H), 5.00-4.92 (m, IH), 3.91-3.84 (m, 1H), 3.73 (s, 3H), 3.36-3.24 (m, 2H), 3.15-3.04 (m, 2H), 

	

15 	2.19-2.03 (m, 2H), 1.96-1.79 (m, 3H), 1.75-1.63 (m, 1H), 1.52 (s, 9H). 

Example 82  (R)-tert-Butyl 2-bromo-4-(1-methy1-5-(4-(2,2,2- 

trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoyOthiazol-5-ylcarbamate 

H 0 

N 	
CF3 

, 

N\\  

0 

BocHN 

2-Bromo-5-(tert-butoxycarbonylamino)thiazole-4-carboxylic acid and (R)-N-(azepan-4- 

	

20 	y1)-2,2,2-trifluoroacetamide were coupled to give (R)-tert-butyl 2-bromo-4-(1-methy1-5-(4- 

(2,2,2-trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylcarbamoypthiazol-5-ylearbamate as a 

salmon solid (500 mg, 74%). 1H NMR (400 MHz, CDC13) 6 10.27 (s, 1H), 8.38 (s, 1H), 7.74 (s, 

1H), 6.41 (d,.1= 8.2 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-

(benzyloxycarbonylamino)azepane 

NHCbz 	 NHCbz 

H 	 i-i 

To a 250 mL 3-neck-round bottom flask was added tert-butyl 4-aminoazepane-I- 

	

5 	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 distilled off and the crude product was purified via flash 

	

10 	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. A1074:175-185) under pressurized carbon dioxide 

with a Chiralpak OJ-H (100x4.6mm, 5 micron) column, 15% Methanol/CO2, with a flow rate of 

200 ml/min, pressure at 100 bars and at 40°C for 5 min. to afford the two enantiomcrs ((R)-tert-

Nit)1 4-4 bentyio x:T carbonyismgrwszt.Tane- 1 -carboy() late and (S)-tert-butyl 4-

(benzyloxycarbonylam ino )azepanc-l-carboxylate). 

To a 100 mL round bottom flask was added one of the enantiomers, dioxane (20 mL) and 

12N HCI (4mL). The mixture was stirred for 2 h and the solvent was distilled off. The product, 

an HCI salt, (2.2 g, 37%) of isomer 1 and (2.4 g, 40%) of isomer 2 was used directly in the next 

20 step. 

Example 84 tert-Butyl 5-azido-3-hydroxy-3-methylazepane-1-carboxylate 

7

3_ 

 

To a stirred solution of (2)-tert-butyl 3-oxo-2,3,6,7-tetrahydro-IH-azepine-l-carboxylate 

(15 g, 71.1 mmol) in acetonitrile (25 mL) was added trimethylsilylazide (28.2 mL, 213 mmol) 

25 	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 Et20 (20 ml) cooled in an ice-salt bath was added 

a solution of methyl lithium (1.6 M in Et20, 2.1 mL, 3.36 mmol) dropwise over 10 mins. After 

30 	stirring for a further 1.5 hr, saturated NaHCO3 (10 mL) was added and the mixture was extracted 

with EtOAc (2 x 20 mL). The combined organic layers were dried over MgSO4  and the solvent 

BocN 	N3 
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removed under reduced pressure to afford a green oil (0.8 g, 81% over four steps). 'H NMR (400 

MHz, CDCI3) 6 4.00-2.65 (m, 6H), 2.30-1.60 (m, 414), 1.55-1.20 (m, 12H). 

Examp le 84a  5-Aziclo-3-methy1-1-(1-methy1-4-nitro-1H-pyrazol-5-y0azepan-3-ot 

 

HO 

N 
N
, 
 

NO2  

	

5 	A solution of tert-butyl 5-azido-3-hydroxy-3-methylazepane-1-carboxylate (0.8 g, 3 

mm- ol) 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 

volume of DCM, loaded onto an SCX column, washed with DCM and Me0H and eluted with 1 

N ammonia in Me0H. The solvent was removed under reduced pressure. To a solution of the 

	

10 	residue in anhydrous HMSO (10 mL) was added 5-chloro-l-methyl-4-nitro-IH-pyrazole (574 

camol) and potassium fluoride (675 mg, 12.7 mmol). 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 t50 nth). separated, dried over MgSO4 and concentrated to give a brown gum. 

	

15 	Purification via silica gel column chromatography (0-100% EtOAc/isohexane) gave 5-azido-3- 

methy1-1-(1-methy1-4-nitro-1H-pyrazol-5-ypazepan-3-ol as a mixture of four diastereoisomers 

(0.38 g, 47% over 2 steps). 'H NMR (400 MHz, CDC13) 6 8.04 (s, 114), 4.12-3.90 (m, liii), 3.85 

and 3.74 (2s, 3H), 3.60-3.40 (m, 1H), 3.40-3.30 (in, 1H), 3.25-3.10 (m, 1H), 3.00-2.60 (m, 2H), 

2.30-2.10 (m, 211), 2.00-1.70 (m, 2H), 1.35-1.15 (m, 3I1). LCMS (ES+) miz 296 (M-I-1). 

	

20 	This mixture was separated into two pairs of diastereoisomers via silica gel column.  

chromatography (0-50% EtOAc/isohexane) to afford: 

Less polar pair of diastereoisomers (111A) 11-1 NMR (400 MHz, CDC13) 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 (tor s, 1H), 2.30-2.10 (m, 2H), 2.00-1.70 (m, 2H), 1.25 (s, 3H). LCMS (ES+) 

	

25 	rn/z 296 (M1-1). 

More polar pair of diastereoisomers (111B) 'H NMR (400 MHz, CDC13) 6 8.04 (s, 1H), 

4.00-3.92 (m, 1H), 3.90 (s, 3H), 3.55-3.45 (m, 11-1), 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+) miz 

296 (M+1). 

	

30 	Example 84b  tert-Butyl 6-fluoro-6-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan- 

4-ylearbamate 
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NHBoc 

NO2  

Triphenylphosphine (338 mg, 1.29 mmol) was added to a stirred solution of 5-azido-3-

methy1-1-(1-methy1-4-nitro-IH-pyrazol-5-y0azepan-3-01(380 mg, 1.29 mmol) in THE (15 mL) 

and water (3 mL) and the mixture was heated at 60 °C for 16 hr. The reaction mixture was 

	

5 	concentrated under reduced pressure. The residue was dissolved in DCM (20 mL) and DIPEA 

(0.67 mL, 3.86 mmol) and di-ten-butyldicarbonate (565 mg, 3.58 mmol) were added. The 

mixture was stirred at room temperature for 20 hr, concentrated under reduced pressure and the 

residue purified via 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 mmol) in DCM (10 mL) was 

	

10 	added deoxo-Fluor® (1.2 mL, 3.31 mmol, 50% in THF) and the mixture was stirred at room 

temperature for 20 hr. saturated NaHCO3  (30 mL) was added and stifling continued for 15 mins. 

The aqueous layer was extracted with DCM (30 mL) and the combined organic layers were dried 

over MgSO4  and concentrated under reduced pressure. Purification via silica gel column 

chromatography (0-100“:, LUOAcilsohexane) gave tent-butyl 6-nuoro-6-methy1-1-( I-methyl-4- 

	

15 	nitro-1H-pyrazoi-5-yi)azepan-4-yicarbamate as a pale orange gum (315 mg, 64% over three 

steps). tli NMR (400 MHz, CDCI3) 6 8.04 (s, 1H), 5.30-4.90 (m, 1H), 4.75-4.15 (m, 1H), 3.90-

3.75 (m, 3H), 3.65-3.00 (m, 4H), 2.55-1.75 (m, 411), 1.48 (s, 9H), 1.45-1.25 (m, 3H). LCMS 

(ES+) m/z 394 (M+Na). 

Example 84c tert-Butyl 6-hydroxy-6-methy1-1-(1-methy1-4- o- H-pyrazol-5- 

	

20 	yl)azepan-4-ylcarbamate (Less polar pair of diastereomers) 

HO 

NHBoc N 
N
, 
 

NO2  

Triphenylphosphine (113 mg, 0.43 mmo[)  was added to a stirred solution of 5-azido-3-

methyl-1-0 -methy1-4-nitro-1/1-pyrazol-5-yDazepan-3-ol (less polar pair of diastereomers) (103 

mg, 0.35 mmol) in THE (5 mL) and water (1 inL) and the mixture was heated at 60 °C for 16 hr. 

25 

	

	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 NaHCO3  (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). 'IR NMR (400 MHz, CDC13) 6 8.02 (s, 1H), 4.62 (hr 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 (hr s, 1H), 2.25-2.10 (m, 1H), 

2.05-1.90 (m, 114), 1.80-1.65 (m, 214), 1.45 (s, 9H), 1.19 (s, 3H). LCMS (ES+) miz 370 (M+1). 

5 	Examn lc 84d  tert-Butyl 6-hydroxy-6-methy1-1-(1-methyl-4-nitro-1H-pyrazol-5- 

yl)azepan-4-ylearbamate (More polar pair of diastereoisomers) 

HO 

N 
N NHBoc 

NO2  

Following the procedure for Intermediate 113 starting from 5-azido-3-methy1-1-(1- 

methy1-4-nitro-1H-pyrazol-5-yDazepan-3-ol (more polar pair of diastereoisomers) gave tert- 

10 	butyl 6-hydroxy-6-methyl-1-(1-methyl-4-nitro-IH-pyrazol-5-yl)azepan-4-ylcarbamate (more 

polar pair of diastereoisomers) as a pair orange gum (100 mg, 97%). 'H NMR (400 MHz, 

CDC13) 3 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, 114), 2.10-1.80 (m, 414), 1.45 

(s, 9H), 1.26 (s, 311). LCMS (ES m z 370 (Mt II 

15 	Example 84e  ten-Butyl 6-methoxy-6-methyi-1-(1-methyl-4-n o-1H-pyrazol-5-

yl)azepan-4-ylcarbamate (Less polar pair of diastereoisomers) 

N 
N NHBoc 

NO2  

To a solution of 5-az do-3-methy1-1-(1-methyl-4-nitro-1H-pyrazol-5-ypazepan-3-ol (less 

polar pair of diastereoisomers) (115 mg, 0.53 mmol) in dry DMF (2 mL) at room temperature 

20 	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 MgSO4  and the solvent removed under 

25 	reduced pressure. The residue was dissolved in THE (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 residue was dissolved in 

DCM (10 mL) and DIPEA (0.2 mL, 1.15 mmol) and di-tert-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 NaHCO3  (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% Et0Ac/i so he xanc) gave ten-butyl 6- metho xy-6- methy I.- I -(1 -methy l-4-

nitro-1H-pyrazol-5-ypazcpan-4-ylcarbamate (less polar pair of diastereoisomers) as a pale 

5 	orange gum (118 mg, 79% over three steps). 11-1 NMR (400 MHz, CDCI3) 8 8.02 (s, 1H), 4.55 (br 

s, 1H), 4.20-4.10 (m, 1H), 3.88 (s, 3H), 3.45-3.25 (m, 21-1), 3.20 (s, 31), 3.20-2.95 (m, 2H), 2.30-

2.10 (m, 2H), 1.80-1.50 (m, 21-1), 1.45 (s, 9H), 1.08 (s, 31-i. LCMS (ES+) rniz 384 (M+l). 

Example 84f tert-Butyl 6-methoxy-6-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-

y0azepan-4-ylcarbamate (Diastcreomer B) 

N 
N NHBoc 

10 	 NO2 

Following the procedure for Intelitiediaic 115 starting from 5-azido-3-methyl- I -(1 - 

methyl-4-nitro-IH-pyrazol-5-yDazepan-3-ol (more polar pair of diastereoisomers) gave ten-

butyl 6-methoxy-6-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yflazepan-4-ylcarbamate (more 

polar pair of diastereoisomers) as a pale oranue uum i 110 mu, 68% over three steps). 'H NMR 

15 	(400 MHz, CDC13) 6 8.03 (s, 1H), 5.70 (br s, 1H). 4.05-3.90 (m, 1H), 3.88 (s, 314), 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, IH), 1.75-1.60 (m, 1H), 

1.45 (s, 911), 1.14 (s, 3H). LCMS (ES-F) m/z 384 (NI+ I ). 

Example 85 tert-Butyl 5-(benzylideneaminooxy)-3,3-d fluoroazepane-l-carboxylate 

20 	(Z)-tert-butyl 3-oxo-2,3,6,7-tetrahydro-1H-azepine-l-carboxylate (330 mg, 1.56 mmol), 

(E)-benzaldehyde oxime (286 mg, 2.36 mmol) and DBU (0.007 mL, 0.05 mmol) were combined 

in McCN (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 tert-butyl 

5-(benzylidencaminooxy)-3-oxoazepane-1-carboxylate as a brown oil (127 mg). 
25 

A solution of this oil (125 mg, 0.37 mmol) in DCM (20 mL) was treated with deoxo- 

Fluor TO (50% in THF, 0.67 mL, 1,86 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 NaHCO3  (30 nth). The resulting mixture was stirred for 

10 min. The organic layer was separated, dried over Na2SO4 and the solvent removed under 
30 

reduced pressure. Purification via silica gel column chromatography (0-30% EtOAc/isohexane) 



F, r 

1 
N 
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gave tent-butyl 5-(benzylideneaminooxy)-3,3-difluoroazepane-l-carboxylate (101 mg, 18% over 

two steps) as a clear oil. 'H NMR (400 MHz, CDC13) S 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, 3H), 3.51-3.27 (m, 1H), 2.67-2.51 (m, 1H), 

2.42-2.21 (m, 2H), 2.09-1.91 (m, 114), 1.50-1.45 (m, 9H). 

5 	Example 85a Benzaldehyde 0-6,6-difluoro-1-(1-methy1-4-1 o-1H-pyrazol-5-

y0azepan-4-yloxime 

NO2  

Following the procedure for Intermediate 109 starting from tent-butyl 5- 

(benzylideneaminooxy)-3,3-difluoroazepane-l-carboxylate gave benzaldehydc 0-6,6-difluoro-1- 

10 	(1-methyl-4-nitro-1H-pyrazol-5-y0azepan-4-yloxime as a yellow oil (52 mg, 33%). '14 NMR 

(400 MHz, CDC13) 6 8.21-7.98 (m, 1H), 8.05 (s, 1H), 7.63-7.58 t.re, 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 

15 	Intermediate 1 	ten-Butyl methyl((1-(1-methyl-4-mtro-1H-pyrazo 1-5-Apiperidin- 

4-yOrnethypearbamate 

N
,N 	 NBoc 

NO2  

A solution of 5-chloro-l-methyl-4-nitro-1H-pyrazole from Example 1 (0.2 g, 1.23 mmol), 

ten-butyl methyl(piperidin-4-ylmethyl)carbamate (0.29 g, 1.36 mmol) and DIPEA (1 mL, 5.7 

20 	mmol) in EtOli (3 mL) was heated at 130 °C in a microwave for 2 hr. The solvent was removed 

under reduced pressure and the residue was purified by silica gel column chromatography (40% 

EtOAc/isohexane) to give ten-butyl (1-(1-methyl-4-nitro-1H-pyrazol-5-yppiperidin-4-

yOmethylcarbamatc as a yellow oil (0.34 g, 80%). To a solution of this oil (0.15 mg, 0 44 mmol)  

in DMF (5 raL) cooled to 0 °C was added sodium hydride (27 mg, 0.66 mmol, 60% in mineral 

25 	oil) and the mixture was stirred at 0 °C for 15 min. lodomethane (0.03 mL, 0.53 mmol) was 

added and the mixture was stirred at 0 °C for 30 min. Additional sodium hydride (14 mg, 0.33 

mmol) and iodomcthane (0.02 mL, 0.78 mmol) were added, the reaction mixture was allowed to 

warm to 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 MgSO4  and the solvent removed under reduced pressure. Purification 

of the residue by silica gel column chromatography (30% Et0Ac/isohexane) afforded tert-butyl 

methyl((1-0-methyl-4-nitro-lH-pyrazol-5-yppiperidin-4-y1)methyl)carbamate as a yellow oil 

(148 mg, 95%). 1H NMR (400 MHz, CDC13) 8 8.01 (s, 1H), 3.74 (s, 3H), 3.38-3.26 (m, 2H), 

5 

	

	3.25-3.15 (m, 2H), 3.12-2.95 (m, 2H), 2.89 (s, 3H), 1.90-1.71 (m, 3H), 1.60-1.32 (m, 214), 1.47 

(s, 9H). 

Intermediate 2 	tert-Butyl 6,6-difluoro-4-(1-methy1-4-nitro-1H-pyrazol-5-y1)-1,4- 

diazepane-l-carboxylate 

CNBoo 
N 

N
, 
 

NO2  
10 

A solution of 5-chloro-l-methyl-4-nitro-IH-pyrazole (1.62 g, 10.0 mmol), 1,4-diazepan- 

6-ol (4.18 g, 15.0 mmol) and DIPEA (6.6 mL) in EtOH (6 mL) was heated at 130 °C in a 

microwave for 3 hr. The solvent was removed under reduced pressure and the rc-;;idlie dissolved 

in DCM (60 mL) and DMF (10 mL). Di-ten-butyl dicarbonate (8.73 g, 40 mmol) and DIPEA 

15 
	(3.48 mL) were added and the mixture stirred at room temperature for 16 hr. The solvent was 

rcritwcd.lidcr rc:duccd pressure and the resi,,,,uc puried 

(0-100% Et0Ac/isohexane) to give tert-butyl 6-hydroxy-4-(1-methyl-4-n tro-1H-pyrazol-5-y1)-

1,4-diazepane-l-carboxylate (2.13 g) as a yellow oil. To a solution of this oil (2.13 g, 6.2 mmol) 

in DCM (20 mL), Dess-Martin periodinane (3.18 g, 7.49 mmol) was added portionwise. After 

20 
	stirring at room temperature for 18 hr, the mixture was diluted with DCM (20 mL) and quenched 

with saturated aqueous NaHCO3 (40 mL) followed by 20% aqueous sodium thiosulphate (40 

inL). The resulting mixture was stirred for 20 min. The organic layer was separated, dried over 

Na2SO4 and the solvent removed under reduced pressure. Purification via silica gel column 

chromatography (0-100% EtOAc/isohexane) gave ten-butyl 4-( I -methyl 4 nitro-1H-pyrazo 1-5- 

25 
	y1)-6-oxo-1,4-diazepane-l-carboxylate (1.6 g) as a viscous yellow oil. To a solution of this oil 

(0.49 g, 1.43 mmol) in DCM (10 mL) was added deoxo-Fluor ®(50% in THE, 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 NaHCO3 (50 mL). The resulting mixture was stirred for 10 min. The organic layer was 

30 
	separated, dried over Na2SO4 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-111-pyrazol-5-y1)-1,4-diazep ane- 1-carbo xy late (467 

mg, 42% over four steps) as a clear oil. 1 H NMR (400 MHz, CDCh) 8 8.04 (s, 1H), 4.05-3.27 (m, 

11H), 1.50 (s, 911). 



HN 

WO 2013/045461 	 - 166 - 
	 PCT/EP2012/068899 

Intermediate 3 	tert-Butyl 4-(4-(2-bromo-5-(tert-butoxycarbonylamino)thiazole-4- 

carboxamido)-1-methyl-1H-pyrEtzol-5-y1)-6,6-difluoro-1,4-diazepane-l-carboxylate 

(NBoc 
,N 

N \ 
 

NH 

>—Br 
BocHN 

A solution of tert-butyl 6,6-difluoro-4-(1-methy1-4-nitro-1H-pyrazol-5-34)-1,4-diazepane- 

	

5 	1-carboxylatc (467 mg, 1.29 mmol) in McOH (30 mL) was passed through the 1-1-Cube(Th (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 oil 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 Inc 3.22 mmol) and the mixture was stirred at 

	

I 0 	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 int), separated, dried over MgSO4  and 

the solvent removed under reduced pressure. Purification via silica gel column chromatography 

(0-80% EtOAc/isohexane) gave tert-butyt 4-(4-(2-bromo-5-(tert-butoxycarbonylammo ;Mu:4201e-

4-carboxamido)-1-methy1-1H-pyrazol-5-y1)-6,6-difluoro-1,4-diazepane-1-carboxylate as a beige 

	

15 	foam (565 mg, 69% over two steps). 'H NMR (400 MHz, CDC13) 6 10.23 (s, 1H), 8.31 (s, 1H), 

7.62 (s, 1H), 4.07-3.95 (m, 211), 3.76 (s, 31-1), 3.64 (s, 2H), 3.56-3.42 (m, 2H), 3.38-3.28 (m, 21!), 

1.53 (s, 9H), 1.49 (s, 9H). 

Intermediate 4 	(R)-N-(Azepan-4-y1)-2,2,2-trifluoroacetamide 

H 
,N 

CF3 

20 	A solution of (R)-tert-butyl 4-(benzyloxycarbonylamino)azepane-l-carboxylate (3.25 g, 

0.33 mmol) in Me0H (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 Celiteg and the solvent removed under reduced pressure to afford (R)-tert-butyl 

4-(2,2,2-trifluoroacetamido)azepanc-l-carboxylate as a pale grey oil (2 g, 100%). To a stirred 

25 

	

	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 NaHCO3  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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tent-butyl 4-(2,2,2-triffuoroacetamido)azepane-l-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 

	

5 	with DCM and Me0H and eluting with 1 N ammonia in Me0H. The solvent was removed under 

reduced pressure to afford (R)-N-(azepan-4-yl)-2,2,2-trifluoroacetamide as a pale yellow oil (1.3 

g, 74%). 11-1-NMR (400 MHz, CDC13) 6 7.83 (s, 1H), 4.44-4.37 (m, 1H), 3.13-3.03 (m, 214), 2.88 

(dt, J= 13.2, 6.6 Hz, I H), 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-IH-pyrazole 

F 

N 	CI NI
\\ 

 

	

10 	 NO2 

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 

	

15 	solution of perchloroethane (1.74 g, 7.34 mmol) in THF (10 mL) was added slowly and the 

reaction mixture was stirred at -70 °C for 1.5 hr. Saturated aqueous ammonium chloride solution 

(30 mL) was added followed 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% 

	

20 	EtOAc/isohexane) gave 5-chloro-1-(2,2-difluoroethy1)-4-nitro-1H-pyrazole as an off-white solid 

(438 mg, 37%). 'H NMR (400 MHz, CDC13) 6 8.24 (s, 1H), 6.18 (tt, J= 54.8, 4.2 Hz, 1H), 4.58 

(td, J= 12.8, 4.2 Hz, 214). 

	

Intermediate 6 	(R)-N-(1-(4-A no-1-(2,2-difluoroethyl)-1H-pyrazol-5-y0azepan- 

4-y1)-2,2,2-trifluoro-N-methylacetamide 

,N 

25 	 NH2 

N ___,0 

CF3  

A solution o f 5-chloro-1-(2,2-difluoroethyl)-4-nitro- 1H-pyrazo le (438 mg, 2.07 mmol), 

(R)-N-(azepan-4-yI)-2,2,2-trifluoroacetamidc (438 mg, 2.07 mmol) and DIPEA (1 niL) 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-difluoroethyl)-4-nitro-111-pyrazol-5-ypazepan-4-y1)-

2,2,2-trifluoroacetamide as a pale orange gum (518 mg). A portion of this gum (39 mg, 0.10 

mmol) in dry THE (2 mL) was treated with sodium hydride (60% in mineral oil, 5 mg, 0.12 

	

5 	mmol). Mier stirring at room temperature for 10 min, iodornethane (0.01 mL, 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-1H-pyrazol-5-34)azepan-4-y1)-

2,2,2-trifluoroacetamide. Water (50 mL) 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 

	

10 	removed under reduced pressure to give (R)-N-(1-(1-(2,2-difluoroethyl)-4-nitro-1H-pyrazol-5- 

y0azepan-4-y1)-2,2,2-trifluoro-N-methylacetamide as a pale yellow gum (518 mg). This gum 

(514 mg, 1.29 mmol) was dissolved in Me0H (20 mL) and treated with ammonium formate (325 

mg, 6.15 mmol) and 10% palladium on carbon (50 mg). The mixture was heated at 85 °C for 2 

hr. After cooling to room temperature the catalyst was filtered off and the filtrate was 

	

15 	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 lavers 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)-1H-pyrazol-5-

ypazepan-4-y0-2,2,2-trifluoro-N-methylacetamide as a pale yellow gum (348 mg, 46% over 

	

20 	three steps). 'H NMR (400 MHz, CDCI3) 6 7.13 (s, 11-1), 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 (m, 6H). 

Intermediate 7 	(R)-tert-Butyl 2-bromo-4-(1-(2,2-difluoroethy0-5-(4-(2,2,2-

trifluoro-N-methylacetamido)azepan-l-y1)-1H-pyrazol-4-ylearbamoyl)thiazol-5-ylcarbamate 

F 	 A 
cF3  

NH 

Br 

BocHNr-
s 

25 	To a solution of (R)-N-(1-(4-arnino-1-(2,2-difluoroethyl)-1H-pyrazol-5-yl)azepan-4-y0-

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-(ten-butoxycarbonylamino)-

thiazole-4-carboxylic 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 

30 	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% Et0Adisohexane) gave (R)-tent-butyl 2-bromo-4-(1-(2,2-

difluoroethyl)-5-(4-(2,2,2-trifluoro-N-methylacetamido)azepan-1-y1)-1H-pyrazol-4-

ylcarbamoyl)thiazol-5-ylcarbamate as a pale yellow gum (405 mg, 90%). 1 H NMR (400 MHz, 

5 	CDCI3) 6 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), 3.4'1-3.08 (m, 5H), 3.08 and 2.95 (2s, 3H), 2.22-1.71 (m, 4H), 1.31-1.18 

(m, 2H). 

Intermediate 8 	-(4-Amino-1-(2,2-difluoroethyl)-1H-pyrazol-5-yeazepan-4-o1 

F 	
OH 

N 

NH7  

10 	A solution of 5-chloro-1-(2,2-difluoroethyl)-4-nitro-1H-pyrazole (470 mg, 2.22 mmol), 

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 1-(1-(2,2-

difittoroethyl)-4-nitro-111-pyrazol-5-y1)azepan-4-ol as a pale orange gum (400 mg). This gum 

15 	(390 mg, 1.35 mmol) was dissolved in Me0H (25 mL) and treated 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 mg, 3.25 mmol) 

and 10% palladium on carbon (50 mg) were added to the reaction mixture which was then heated 

at 85 °C for 1 hr. The catalyst was filtered off and the filtrate was concentrated under reduced 

20 	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)-1H-pyrazol-5-y1)azepan-4-ol as an 

orange oil (265 mg, 42% over two steps). 'H NMR (400 MHz, CDC13) 8 7.17 (s, III), 6.27-5.91 

(m, 1H), 4.39-4.23 (m, 2H), 4.16-4.04 (m, 1H), 3.30-3.11 (m, 4H), 2.60 (br s, 3H), 2.55 (s, 211), 

25 	2.08-1.81 (m, 314), 1.80-1.71 (m, 1H). 

Intermediate 9 	tert-Butyl 2-bromo-4-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-

1-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate 
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OH 

NH 

0 
Br 

BocHN 

Following the procedure for intermediate 7 starting with 1-(4-amino-1-(2,2-

difluoroethyl)-1H-pyrazol-5-yl)azepan-4-ol and 2-bromo-5-(tert-butoxycarbonylamino)-

thiazole-4-carboxylic acid afforded tert-butyl 2-bro mo -4-(1-(2,2-d ifluo ro et hyl)-5-(4- 

	

5 	hydroxyazepan-l-y1)-1H-pyrazol-4-ylcarbarnoypthiazol-5-ylcarbamate as a colorless solid (265 

mg, 69%). 	NMR (400 MHz, CDCL) 6 10.39 (s, 1H), 9.14 (s, III), 8.02 (s, 111), 6.18 (tt, 

55.9, 4.5 Hz, 1H), 4.38-4.27 (m, 2H), 3.33-3.12 (m, 5H), 2.20 (Ur s, 1H), 2.35-1.58 (m, 4I-I), 

1.70-1.48 (m, 2H).  

Intermediate 10 	(R)-terr-Butyi 4-(4-amino-l-methyl-IH-pyrazol-5-y1)-3- 

	

10 	methylp iperazine-l-carbo xy late 

CNBott 

Ali 1/ 

N/ 

NH2  

To a solution of 5-chloro-l-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 mL) was added (R)-tert- 

	

15 
	butyl 3-methylpiperazine-l-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)-tentbutyl 3-methy1-4-(1-methy1-4-nitro-1H-pyrazol-5-yOpiperazine- 

	

20 
	1-carboxylate as an orange gum (627 mg). To a solution of this gum (179 mg, 0.55 mmol) and 

ammonium formate (256 mg, 4.4 mmol) in Me0H (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 layer separated, passed through a phase 

	

25 
	separation cartridge and concentrated under reduced pressure to give (R)-tert-butyl 4-(4-amino- 

l-methy1-1H-pyrazol-5-y1)-3-methylpiperazine-1-carboxylate as a brown gum (150 mg, 80% 

over two steps). LCMS (ES+) m/z 296 (M+1). 

Intermediate 11 	(S)-tert-Butyl 4-(4-a 	o-l-methyl-1H-pyrazo 1-5-y1)-3- 

ethylpiperazine-l-carboxylate 
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4t3/4r\  NBoc 

NH2  

Following the procedure for Intermediate 10 starting from 5-chloro-l-methy1-4-nitro-1H-

pyrazole from Example 1 and (S)-tent-butyl 3-ethylpiperazine-l-carboxylate gave (S)-tert-butyl 

444-amino-l-methy1-1H-pyrazol-5-y1)-3-ethylpiperazine-l-carboxylate as an orange gum. (110 

	

5 	mg, 65% over two steps). LCMS (ES+) miz 310 (M+1). 

Intermediate 12 	(R)-tert-Butyl 444-amino-I-methyl-I pyrazol-5-y1)-3-

ethylpiperazine-1-carboxylate 

NBoc 

N
\L
r 

NH2  

Following the procedure for Intermediate 10 starting from 5-chloro-l-methyl-4-nitro-1H- 

	

10 	pyrazole from Example 1 and (R)-tent-butyl 3-ethylpiperazine-1-carboxylate gave (R)-ten-butyl 

444-am ino-l-methyl-1/1-pyrazol-5-y I)-3-ethylp iperaz ine-l-carboxylate as an orange gum (118 

mg, 67% over two steps). LCMS (ES-() miz 310 (M+1). 

(S)-N-(Azepan-4-y1)-2,2,2 fluoroacctamide 

HN 

15 	Following the procedure for Intermediate 4 starting with (S)-tent-butyl 4-

(benzyloxycarbonylamino)azepane-l-carboxylate gave (S)-N4azepan-4-34)-2,2,2-

trifluoroacetamide as a pale yellow oil (1.35 g, 75% over three steps). '14-NMR (400 MHz, 

CDC13) 6 7.86 (s, 1H), 4.44 4.37 (m, 1H), 3.15-3.03 (m, 214), 2.92-2.81 (m, 1H), 2.67-2.55 (m, 

1H), 2.02-1.81 (m, 4H), 1.76-1.56 (m, 3H). 

20 	Intermediate 14 	(S)-N-(1-(4- Amino-1 -(2,2-difluoroethyl)- H-pyrazol-5-yDazepan- 

4-y1)-2,2,2-trifluoro-N-methylacetamide 

NH2  

Following the procedure for Intermediate 6 starting from (S)-W-(azepan-4-y1)-2,2,2- 

t rifluoroacetami de and 5 -chlo ro-1-(2,2-difluoro et hyl)-4-nitro - 1H-pyrazo gave (S)-N-(1-(4- 

25 	amino-1-(2,2-di fluoroethyl)-1H-pyrazol-5-yl)azep an-4-y1)-2,2,2-trifluoro -N-met hytacet amide as 

Intermediate 13  

H 0 
N12  

CF3  
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a pale red gum (100 mg, 32% over three steps). 'H NMR (400 MHz, CDC13) 6 7,13 (s, 1H), 6.19 

(tq, T= 55.4, 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-(142,2-difluoroethyl )-5-( 442,2,2- 

5 	trifluoro-N-methylacetamido)azepan-l-y1)- I H-p yrazol-4-ylearbamo yl)t hiazol-5 -ylcarbamate 

F 

N" 

0 

CF3  

NH 

0 
'>—Br 

BocHNr-S 

Following the procedure for Intermediate 7 starting from (S)-N-(1-(4-amino-1-(2,2-

difluoroethyl)-1H-pyrazol-5-ypazepan-4-y1)-2,2,2-trifluoro-N-methylacetamide and 2-bromo-5-

(tert-butoxycarbonylamino)-thiazole-4-carboxylic acid afforded (S)-tent-butyl 2-bromo-4-(1- 

10 	(2,2-difluoroethyl)-5-(4-(2,2,2-trifluoro-N-methylacetamido)azepan-l-y1)-1H-pyrazol-4-

ylcarbamoyflthiazol-5-ylcarbamate as a pale pink gum (80 mg 57%).'H NMR (400 MHz, 

CDCh) 6 10.27 (s. 1H), 8.31 and 8.27 (2s, 1H), 7.88 and 7.85 (2s, 1H), 6.34-6.05 (m, I H), 4.41-

4.31 (m, 2H), 3.42-3.29 (m, 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-11/-pyrazol-5-yflpiperidin-4-one 

F 

N
, 
 

15 	 NO2 

Three identical solutions of piperidin-4-one hydrochloride hydrate (1.84 g, 12.0mmol),   

5-chloro-l-methyl-4-nitro-lH-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 

20 	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% 

McOH/DCM) gave 1-0-methyl-4-nitro-1H-pyrazo1-5-yflpiperidin-4-one as a yellow solid (1.97 

g, 36%). To a solution of this ketone in DMF (40 mL) was added NEt3  (3.05 mL, 21.9 mmol) 

and chlorotrimethylsilane (1.55 mL, 12.3 mmol). The reaction vessel was seated and the mixture 

25 	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 via silica gel column chromatography (0- 
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100% Et20/isohexane) gave 1-(1-methy1-4-nitro-IH-pyrazol-5-y1)-4-(trimethylsilyloxy)-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 MeCN:DMF (10 mL) 

was added dropwise over 20 min and the mixture stirred at between -5 °C and 0 °C for 2 hr. The 

	

5 	solvent was removed under reduced pressure and the residue was partitioned between EtOAc (50 

mL) and water (40 mL). The product was extracted into 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 (0-100% EtOAc/isohexane) 

gave 3-fluoro-1-(1-methyl-4-nitro-IH-pyrazol-5-yl)piperidin-4-one as a pale yellow solid (1.23 g, 

	

10 	99%). 'H NMR (400 MHz, CDCI3) 8 8.07 (s, IF!), 5.04 (ddd, .1 = 48.3, 8.2, 5.7 Hz, 1H), 3.89 (s, 

314), 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-fluoro-1-(1-methy1-4-nitro-1H-pyrazol-5- 

yflazepan-4-yflacetamide 

F I-I 	0 
N 

CF3  

15 	To a solution of 3-fluoro-1-(1-methy1-4-nitro-IH-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 

etherate (0.71 ml, 5.72 mmol) in DCM (I mL). The mixture was stirred for 30 min before a 

solution of ethyl diazoacetate (0.60 ml, 5.72 mmol) in DCM (I 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 

20 	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-methy1-4-nitro-IH-

pyrazol-5-y1)-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 

25 	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 via silica gel column chromatography (0-100% Et0Ac/isohexanc) 

gave 3-fluoro-1-(1-methyl-4-nitro-IH-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 mmol) in anhydrous Me0H (6 mL) and DCM (6 

30 	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 nunol) was added portionwise and the mixture stirred at 
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room temperature for I 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 phase separation cartridge and concentrated under reduced pressure. 

	

5 	Purification via amine-functionalized silica gel column chromatography (0-100% 

EtOAc/isohexane) gave 3-fluoro-1-( I -methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-amine as a 

yellow gum (0.205 g, 69%). To solution of this gum (0.20 g, 0.79 mmol) 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). 

	

10 	The organic layer was separated, passed through a phase separation cartridge and concentrated 

under reduced pressure. Purification via silica gel column chromatography (0-100% 

EtOAc/isohexane) gave rent-butyl 3-fluoro- I -(1-methy1-4-nitro-IH-pyrazol-5-yl)azepan-4-

ylcarbamate as a pale yellow solid (140 mg, 55%). LCMS (ES+) m/z 354 (vi+ 1 ). 

	

Interned iat 
	

5-Azido- I -(1-methy1-4-nitro- I H-pyrazol-5-yl)azepan-3-o I 

N3 

1 

N
Ny 

t__(  

I 5 
To as solution of (Z)-ten-butyl 3-oxo-2,3,6,7-tetrahydro-1H-azepine-l-carboxylate (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 g) and the resulting mixture was 

heated at 60 °C behind a blast shield for 16 hr. After cooling to room temperature, the solution 

20 	was filtered washing the resin with acetonitrile and the filtrate was concentrated under reduced 

pressure (temperature of bath <40°C) to give tert-butyl 5-azido-3-oxoazepane-l-carboxylate as a 

yellow liquid (2.21 g). To a solution of the azide (2.2 g, 8.70 mmol) in THF/watcr (1/I, 40 mL), 

was added portionwise NaBH4  (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 

25 	(100 mL). The organic layer was separated, dried over MgSO4  and the solvent removed under 

reduced pressure. Purification via silica gel column chromatography (0-60% Et0Ac/isohexanc) 

gave tert-butyl 5-azido-3-hydroxyazepane-l-carboxylate as an oil (2.01 g). To a solution of this 

oil (2.0 g, 7.8 mmol) in Me0H (20 mL), was added HC1(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 

30 	reduced pressure and the crude residue was dissolved in Me0H and passed through an SCX 

column, washing with Me0H and eluting with 7 N ammonia in Me0H 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) and 5-chloro- 1 -methy1-4-nitro-IH-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 MgSO4  and the solvents removed under reduced pressure. Purification via 

silica gel column chromatography (0-30% EtOAc/isohexane) gave 5-azido-1-(1-methy1-4-nitro- 

5 	1H-pyrazol-5-yl)azepan-3-ol as a viscous yellow oil (1.9 g, 72% over four steps). 'H NMR (400 

MHz, CDC13) 8 8.06 and 8.02 (2 s, I H), 4.15-3.97 (n, 2H), 3.95-3.83 (n, 4H), 3.58-3.46 (m, 

111), 3.39-3.16 (m, 3H), 2.29-1.91 (m, 4H). 

Intermediate 19 
	

tert-Butyl 6,6-difluoro-1-(1-methy1-4-nitro-IH-pyrazol-5-

yl)azepan-4-ylcarbamate 

10 

15 

20 

25 

30 

To a so lut ion of 5-azido-1-11-methyl-4-nitro-1H-pyrazol-5-yl)azepan-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 to afford 5-amino-I -(1-methyl-4-nitro-1H-pyrazol-5-

yl)azepan-3-ol (contaminated with triphenylphosphine oxide) as a viscous oil. 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 via silica gel column chromatography (0-100% 

EtOAe/isohexane) to give tert-butyl 6-hydroxy-1-(1-methy1-4-nitro-IH-pyrazol-5-yflazepan-4-

ylcarbamate as a yellow oil (1.2 g). To a solution of this oil (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 

NaHCO3 (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 Na2SO4 and the solvent 

removed under reduced pressure. Purification via silica gel column chromatography (0-60% 

EtOAc/isohexane) gave tert-butyl 1-(1-methy1-4-nitro-IH-pyrazol-5-y1)-6-oxoazepan-4-

ylcarbamate (0.56 g) as a yellow oil. To a solution of this oil (0.51 g, 1.46 mmol) in DCM (15 

mL) was added dcoxo-Fluor ® (50% in 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 was stirred for 10 min. The organic layer was separated, dried over Na2SO4 and the 

solvent removed under reduced pressure. Purification via silica gel column chromatography (0- 
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50% EtOAc/isohexane) gave tert-butyl 6,6-d fluoro-1-(1-methy1-4-nitro-lif-pyrazol-5-

yl)azepan-4-ylearbamate (510 mg, 64% over four steps) as an oil. '1-1 NMR (400 MHz, CDC13) 6 

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). 

5 	Intermediate 20 	tert-Butyl 6-fluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4- 

ylcarbamate 

NO2  

To a solution of 5-azido-1-(1-methy1-4-nitro-IH-pyrazol-5-yfiazepan-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 for 16 hr. The solvents were removed under 

reduced pressure to afford 5-amino-1-(1-me 	'tro-1H-pyrazol-5-ypazep an-3-o I 

(contaminated with triphenylphosphine oxide) as a viscous oil.. To this amine in DCM (40 mL), 

di-tert-butyl dicarbonate (4.49 g, 20.6 mmol) 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 get column chromatography (0-100% 

EtOAc/isohexane) to give fert-butyl 6-hydroxy-1-(1 -methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-

ylearbamate as a yellow oil (2.6 g). To a solution of this oil (2.6 g, 10.2 mmol) in DCM (50 mi.) 

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 Na2SO4  and 

the solvent removed under reduced pressure. Purification via silica gel column chromatography 

(0-50% EtOAe/isohexane) gave tert-butyl. 6-fluoro-1-(1-methyl-4-nitro-IH-pyrazol-5-yfiazepan-

4-ylcarbamate (1.07 g, 66% over three steps) as a pale yellow oil. 11-1NMR (400 MHz, CDC13) 6 

8.14-7.97 (m, 1H), 5.04-4.46 (m, 31I), 3.96-2.99 (m, 6H), 2.42-1.64 (m, 5H), 1.70-1.22 (m, 9H). 

Intermediate  N 	(S)-tert-B utyl 4-(4-amino-l-methy 1-1H-pyrazol-5-y I )-3-

methylpiperazine-l-carboxylate 

I 	--""—NNBoc 
NJ 

NH2 

Following the procedure for Intermediate 10 starting from 5-chloro-l-methy1-4-nitro-IH- 

30 	pyrazole from Example 1 and (S)-tert-butyl 3-methylpiperazine-l-carboxylate gave (S)-tert-butyl 

10 

20 

25 
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4-(4-amino-l-methy1-1H-pyrazol-5-y1)-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-methy1-4-nt o-1H-pyrazol-5-y1)-2,8-

diazaspiro[4.5]decane-2-carboxylate 

1 
N 	 NBoc 

N 	, 
/ 

	

5 	 NO2 

A mixture of 5-chloro-l-methyl-4-nitro-IH-pyrazole from Example 1 (150 mg, 0.93 

mmol), tert-butyl 2,8-diazaspiro[4.5]clecane-2-carboxyiate (244 mg, 1.02 mmol) and DIPEA (1 

mL) in DOH (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 

	

10 	(50% EtOAc/isohexane) to give tert-butyl 8-(1-methy1-4-nitro-1H-pyrazol-5-y1)-2,8- 

diazaspiro[4.5]decane-2-carboxylate as a yellow oil (245 mg, 72%). 'H NMR (400 MHz, CDC()) 

6 8.02 (s, IH), 3.76 (s, 3H), 3.49-3.39 (m, 2H), 3.30-3.00 (M. 6H), 1.90-1.60 (m, 6H), 1.55 (s, 

9H). 

Intermediate 23 	(S)-5-(2,4-Di methyl') iperazin-l-y1)-1- methyl- I H-pyrazo I-4-amine 

,N 
N 

	

15 	 NH2 

To a solution of 5-chloro-l-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 mL) was added (R)-tert-

butyl 3-methylpiperazine-l-carboxylate (1.15 eq, 2.53 mmo1) and the mixture was heated in the 

microwave at 100 °C for 10 hr. The mixture was partitioned between water (40 mL) and EtOAc 
20 

(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)-ten-butyl 3-methy1-4-(1-methyl 4 nitro-1H-pyrazol-5-Apiperazine-l-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 
25 

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-methy1-1-(1-methy1-4-nitro-1H-pyrazol-5- 

yOpiperazine 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 mmol) in Me0H (10 mL) was added aqueous formaldehyde (37 wt% 
30 

in water, 0.17 mL, 2.12 mmol) and the mixture stirred at room temperature for 1 hr. Sodium 

cyanoborohydride (83 mg, 1.33 mmol) was then added and the mixture stirred at room 



WO 2001045461 	 - 178 - 
	 PCl/EP2012/068899 

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 (S)-2,4-dimethy1-1-

(1-methyl-4-nitro-1H-pyrazol-5-yDpiperazine as a yellow gum (109 mg). To a solution of this 

gum (108 mg, 0.45 mmol) and ammonium formate (209 mg, 3.6 mmol) in Me0H (1 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 

separated, passed through a phase separation cartridge and concentrated under reduced pressure 

to give (S)-5-(2,4-dimethylpiperazin-l-y1)-1-methyl-IH-pyrazot-4-amine as a brown gum (94 

mg, 62% over four steps). 'H NMR (400 MHz, CDC13) 8 7.07 (s, 1H), 3.66 (s, 3H), 3.51-3.41 (m, 

1H), 3.36 (td, J= 5.7, 2.6 Hz, 1H), 2.94-2.84 (m, 3H), 2.36 (s, 3H), 2.28 (td,1= 5.6, 3.0 Hz, 1H), 

1.92 (dd, J=11.2, 9.8 Hz, 1H), 0.86 (d, J= 6.3 Hz, 3H). Exchangeable NH2  not observed. 

Intermediate 24 	(R)-5-(2,4-Dimethylpiperazin-l-y1)-1-treet31- 	Pyrazol-4-amine 

t--\ 
NJ  

N
,N 	j  

i5 

Following the procedure for Intermediate 23 starting with 5-chloro-l-inethy1-4-nitro-1H-

pyrazo le from Example I and (R)-tent-butyl 3-methyl-piperazine- 1-carboxylate gave (R)-5-(2,4-

dirnahylpiperazin-l-y1)-1-methyi-IH-pyrazol-4-amine as a brown solid (94 mg, 62% over four 

steps). 'H NMR (400 MHz, CDCI3) 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, J= 10.7 Hz, 1H), 0.87 (d, J= 6.3 Hz, 3H). Exchangeable 

NH2  not observed. 

Intermediate 25 	5-Chloro-l-cyclopropyl-4-nitro-lH-pyrazole  

Y 
,N 

N\‘  

CI 

N 02  

Following the procedure for Intermediate 5 starting with 1-cyclopropy1-4-nitropyrazole 

25 	gave 5-chloro-l-cyclopropy1-4-nitro-1H-pyrazole as a colorless solid (0.23 g, 63%). 'H-NMR 

(400 MHz, CDC13) 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 	tort-Butyl 4-(1-cyclopropy1-4-nitro-1H-pyrazol-5-y0-6,6-difluoro-

1,4-diazepane-l-earboxylate 

5 

10 
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CNBoo 

N-N N 
\\  

NO2  

Following the procedure for Intermediate 2 starting with 5-chloro-l-cyclopropy1-4-nitro-

1H-pyrazole gave, after silica gel column chromatography (0-100% EtOAc/isohexane) gave ten-

butyl 4-(1-cyclopropy1-4-nitro-1H-pyrazol-5-y0-6,6-difluoro-1,4-diazepane-1-carboxylate as a 

	

5 	yellow oil (520 mg, 9% over four steps). 114 NMR (400 MHz, CDC13) 6 7.96 (s, I H), 4.07-3.34 

(m, 9H), 1.49 (s, 9H), 1.34-1.17 (m, 214), 1.08-1.01 (m, 2H). 

Intermediate 27 	tert-Butyl 4-(4-(2-bromo-5-(tert-butoxycarbonylamino)thiazo le-4-

carboxamido)-1-cyclopropy1-1H-pyrazol-5-y0-6,6-difluoro-1,4-diazepane- 1-carboxyla te 

y CNBoc 
N 

N, 

NH 

0 	
Br 

BocHN'S  

	

10 	Following the procedure for Intermediate 3 starting with tert-butyl 4-( i -eve propy i -4 - 

nitro-1H-pyrazol-5-y0-6,6-difluoro-1,4-diazepane-1-carboxylate gave, after silica gel column 

chromatography, (0-50% EtOAc/isohexane) gave tert-butyl 4-(4-(2-bromo-5-(tert-

butoxycarbonylamino)thiazole-4-carboxamido)-1-cyclopropy1-1H-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, CDC13) 6 10.23 (s, 1H), 8.43 (s, 1H), 7.65 (s, 1H), 3.71-3.63 (m, 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-I -(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ol 

OH 

N 
N 

N 02  

To a solution of 5-chloro-l-methyl 4 nitro- IH-pyrazole from Example I (390 mg, 2.4 

20 	mmol) 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% Me0H/DCM) to give 4-methy1-1-(1-methyl-4-nitro-1H-

pyrazol-5-ypazepan-4-ol as a colorless oil (410 mg, 66%). 'H NMR (400 MHz, CDC13) 8 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 (In, 1H), 

1.95-1.81 (m, 4H), 1.78-1.67 (m, 1H), 1.56 (br s, 1H), 1.25 (s, 3H). 
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Intermediate 29 	ten-Butyl 2-bromo-4-(5-(4-hydroxy-4-methylazepan- I -yI)- I - 

methyl-1H-pyrazol-4-ylcarbamoypthiazol-5-ykarbarnate 

OH 

To a solution of 4-methyl-1-( I -methy1-4-nitro-IH-pyrazol-5-yl)azepan-4-ol (212 mg, 

	

5 	0.83 mmol) in McOH (15 mL) was added ammonium formate (386 mg, 5.63 mmol) and 10% 

palladium on carbon (88 mg, 0.83 mmol) and the mixture was heated at 80 °C for 18 hr. 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-l-methyl-IH- 

pyrazol-5-y1)-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-(ten-butoxycarbonylamino)thiazole-4-carboxylic acid (241 

mg. 0.75 rnmoi). PyBOP (454 mg. 1.94 mmol) and D1PEA (0.17 mL. 1.0 mmoil anti the mixtur: 

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 

MgS0, and the solvent removed under reduced pressure. Purification via silica gel column 

chromatography (0-100% EtOAc/isohexane) gave ten-butyl 2-bromo-4-(5-(4-hydroxy-4-

methylazepan-l-y1)-1-methyl-IH-pyrazol-4-ylcarbamoyOthiazol-5-ylcarbamate as an off-white 

solid (280 mg, 63% over two steps). 'H NMR (400 MHz, CDC13) 8 10.49 (s, IH), 9.41 (s, IH), 

	

20 	7.95 (s, 1H), 3.71 (s, 3H), 3.41-3.30 (m, I H), 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). 

Intermediate 30 	ten-Butyl 4-(1-(2,2-difluoroethyl)-4-nitro-1H-pyrazol-5-y1)-6,6-

difluoro-1,4-diazepanc-1-carboxylate 

Boc 
,N 

N 02  

25 	Following the procedure for Intermediate 2 starting with 5-chloro-1-(2,2-difluoroethyl)- 

4-nitro-IH-pyrazole gave ten-butyl 4-(I-(2,2-difluorocthyl)-4-nitro-1H-pyrazol-5-y1)-6,6-

difluoro-1,4-diazepane-1-carboxylate as a pale green gum (I 1% over four steps). 'H NMR (400 
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MHz, CDC13) a 8,13 and 8.12 (2s, 1H), 6.33-6.02 (m, 1H), 4.60-4.40 (m, 2H), 4.10-3.30 (m, 8I4), 

1.48 (s, 9H). 

Intermediate 31 	tert-Butyl 4-(1-(2,2-diffuoroethyl)-4 itro-1H-pyrazol-5-y1)-6-

hydroxy-1,4-diazepane-1-carboxylate 

F N CNBoc 

N
\\ 

 

OH 

	

5 
	

N 02  

A mixture of 5-chloro-1-(2,2-difluoroethyl)-4-nitro-lH-pyrazole (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 

	

10 	1:1 MeOH:DCM and Me0H and eluting with 1N ammonia in Me0H to give 1-(1-(2,2- 

difluoroethyl)-4-nitro-IH-pyrazol-5-y1)-1,4-diazepan-6-ol 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-tert-butyl 

dicarbonate (2.25 g, 10.31 mmol) and DIPEA (2.4 mL, 13.75 mmol). The reaction mixture was 

stirred at room to 	lot 1.- int and washed 	 d aqueous NaliCO: s&uTion 

	

15 	mL). 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-

100%) EtOAc/isohexane gave tert-butyl 4-0 -(2,2-difluoroethyl)-4-nitro-IH-pyrazol-5-y1)-6-

hydroxy-1,4-diazepane-1-carboxylate as a pale green gum (46% over two steps). 'H NMR (400 

MHz, CDC13) a 8.11 (s, 1H), 6.18 (tdd, .1= 55.6, 5.6, 3.2 Hz, IH), 4.49-4.31 (m, 211), 4.19-2.95 

	

20 	(m, 10H), 1.60-1.40 (m, 9H). 

Intermediate 32 	5-Chloro-1-(4 ethoxybenzy1)-4-nitro-lH-pyrazole 

0 

N,N CI 

NO2  

Following the procedure for Intermediate 5 starting with 1-(4-methoxybenzyl)-4-nitro-

].H-pyrazole gave 5-chloro-1-(4-methoxybenzy1)-4-nitro-1H-pyrazole as a yellow solid (536 mg, 

25 	46%). 1H NMR (400 MHz, CDC13) S 8.17 (s, 1H), 7.25 (d, J= 8.3 Hz, 2H), 6.89 (d, J= 8.3 Hz, 

2H), 5.30 (s, 2H), 3.80 (s, 314). 

Intermediate 33 	(S)-tert-Butyl 4-(4- amino-1-(4-met ho xybenzy1)-1H-pyrazol-5-y1)-

3-methylpiperazine-1-carboxylate 
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5 

10 

15 

20 

25 

N \r"--\NBoc 

\\  
NO2  

To a solution of 5-chloro-1-(4-methoxybenzy1)-4-nitro- IH-pyrazo le (268 mg, 1.0 mmol) 

and potassium fluoride (232 mg, 4.0 mmol) in dry HMSO (20 mL) was added (S)-Pert-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 Et0Ac (50 raL) 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-y1)-3-methylpiperazine-l-

carboxylate as a yellow gum (380 mg). To a solution of this gum (371 mg, 0.86 mmol) in 

ethanoUwater (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 IL) 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 get column chromatography (0-5% Me0H/DCM) gave (S)-tert-butyl 4-(4-

amino-1-(4-methoxybenzy1)-1H-pyrazol-5-y1)-3-methylpiperazine-1-carboxylate as a red gum 

(330 mg, 84% over two steps). 'H NMR. (400 MHz, CDC13) 6 7.17-7.11 (m, 3H), 6.82 (d, 1= 8.6 

Hz, 2H), 5.34 (d, J= 14.4 Hz, IH), 5.17 (d, J= 14.4 Hz, 1H), 3.98-3.80 (m, 2H), 3.78 (s, 3H), 

3.23 (ddd, J= 9.9, 6.4, 3.3 Hz, 1H), 3.01 (td, 1= 11.4, 3.0 Hz, 1H), 2.92-2.83 (in, 1H), 2.66 (s, 

1H), 2.57 (s, 1H), 1.47 (s, 9H), 0.81 (d, 1= 6.3 Hz, 3H), 

Intermediate 34 	tert-Butyl 4-(4-amino-1-(4-met ho xybenzy1)-1H-pyrazol-5-

y t)p iperazin c-l-carboxy late 

CNBoc 

NH2 

Following the procedure for Intermediate 33 starting with 5-chloro-1-(4-rnethoxybenzy1)-

4-nitro-IH-pyrazo te and (R)-tent-butyl 3-methytpiperazine- 1 -carboxylate gave (R)-tert-butyl 4-

(4-amino-1 -(4-metho xybenzyl)- H-pyrazol-5-y1)-3-methylp iperazine-l-carbo xy late as a red gum 

(325 mg, 81% over two steps). 'H NMR (400 MHz, CDC13) 6 7.16-7.11 (rn, 3H), 6.82 (d, J= 8.6 

Hz, 2H), 5.16 (d, J= 14.8 Hz, 1H), 5.05 (d, J= 14.8 Hz, 1H), 4.10-3.80 (m, 2H), 3.78 (s, 314), 
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3.26-3.19 (m, 1H), 3.01 (td, J= 11.4, 3.0 Hz, 1H), 2.86 (t, J 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-Ethy1-4-methylpiperazin-l-y1)-1-methyl-1H-pyrazol-4-

amine 

N 

	

5 	 NH2 

Following the procedure for Intermediate 24 starting with (S)-tent-butyl 3-ethyl-

piperazine-l-carboxylate gave (S)-5-(2-ethy1-4-methylpiperazin-l-y1)-1-methyl-1H-pyrazol-4-

amine as a brown solid (100 mg, 86% over four steps). 'H NMR (400 MHz, CDC13) 5 8.38 (s, 

114), 7.08 (s, IH), 3.75-3.55 (m, 5FI), 3.29 (dt, J=11.4, 2.4 Hz, 1H), 3.22 (ddd, J= 6.0, 5.5, 2.6 

	

10 	Hz, 1H), 2.95 (dt, J= 12.5, 2.8 Hz, 1H), 2.64 (dd, J= 11.8, 3.6 Hz, 1H), 2.61 (s, 314), 2.29 (t, J 

10.9 Hz, IH), 1.48-1.31 (m, IH), 1.26-1.11 (m, IH), 0.82 (t, J = 7.6 Hz, 3H). NH2  partially 

exchanged. 

Intermediate 36 	(R)-5-(2-Ethyl-4-methylpiperazin- -34)-1-methyl-I.H-pyrazo 1-4-

amine 

,N 
N 

15 	 NH2 

Following the procedure for Intermediate 24 starting with (R)-tert-butyl 3-ethyl-

piperazine-1-carboxylate gave (R)-5-(2-ethy1-4-methylpiperazin-l-y1)-1-methyl-1H-pyrazol-4-

amine as a brown solid (100 mg, 86% over four steps). 'H NMR (400 MHz, CDC13) 5 8.40 (s, 

1H), 7.07 (s, 1H), 3.65 (s, 3H), 3.66-3.46 (m, 214), 324 (dt, J= 11.3, 2.4 Hz, 1H), 3.16 (ddd„I = 

20 	5.8, 5.6, 2.7 Hz, 1H), 2.94 (dt, J= 12.3, 2.8 Hz, 1H), 2.77-2.34 (m, 4H), 2.21 (t, J= 10.8 Hz, 1H), 

1.47-1.32 (m, 1H), 1.27-1.10 (m, 1H), 0.81 (t, J= 7.5 Hz, 31-I). NH2  partially exchanged. 

Entermediate 37 	ten-Butyl 4-(1-(2,2-difluoroethyl)-4-nitro-IH-pyrazo1-5-y1)-6-

fluoro-1,4-diazepane-1-carboxylate 

F
I 
 

F 	CNIBoc 

NO2 

25 	To a solution of tert-butyl 4-(1-(2,2-difluoroethyl)-4-nitro-1H-pyrazot-5-y1)-6-hydroxy-

1,4-diazepane-l-carboxylate (370 mg, 0.95 mmol) in DCM (10 mL) was added deoxo-Fluor ® 

,N 
N

\ 
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(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 terr-butyl 4-(1-(2,2- 

difluoroethyl)-4-nitro-1H-pyrazol-5-y1)-6-fluoro-1,4-diazepanc- I -carboxylate as a pale green 

gum (366 mg, 74%). 1H NMR (400 MHz, CDC13) 6 8.12 (s, 1H), 6.34-6.00 (m, 1H), 5.08-2.75 

(m, 11H), 1.48 (s, 9H). 

	

Intermediate 38 	ten-Butyl 6,6-difluoro- 1-(1-methy1-4-nitro-IH-pyrazot-5- 

	

10 	yfiazepan-4-yl(mothyl)carbamate 

	

\ 	0 
N 

NO2 

To a cooled (ice-water bath) solution of tert-butyl 6,6-difluoro-1-(1-methyl-4-nitro-111-

pyrazol-5-yfiazepan-4-ylearbamate (190 mg, 0.51 mmol) in THF (10 mL) was added lithium 

hexamethyldisilazide (1M in THF. 0.8 mL, 0.8 mmol) and the mixture stirred for 30 min. 

15 	lodomethane (0.06 mL, 1.02 mmol) 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 Na2SO4  and the solvent removed under reduced pressure. 

Purification via silica gel column chromatography (0-70% EtOAc/isohexane) gave tert-butyl 6,6-

difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-yfiazepan-4-Amethyl)carbamate (180 mg, 90%) as a 

20 	yellow oil. 'H NMR (400 MHz, CDCI3) S 8.09-7.99 (m, 11-1), 4.57-4.38 (m, 111), 3.85 (s, 31-1), 

3.84-3.53 (m, IH), 3.45-3.15 (m, 314), 2.81 (s, 311), 2.53-2.29 (m, 211), 2.16-2.01 (m, 2H), 1.48 

(s, 91-1). 

Intermediate 39 	5-Bromo-4-nitro-1-(2,2,2-trifluoroethyl)-1H-pyrazole 

F>c

i 

 

,N 

 

NO2 

25 	To a stirred solution of 1-(2,2,2-trifluorocthyl)-1H-pyrazot-5-amine (990 mg, 6.0 mmol) 

in 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 

	

5 	partitioned between DCM (50 mL) and 5% aqueous NaHCO3  solution (100 mL). The mixture 

was filtered and the aqueous layer was extracted with DCM (100 mL). The organic layers were 

combined, dried over MgSO4  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 

mmol) and to the solution was added dropwise tert-butyl nitrite (0.92 mL, 7.71 mmol). The 

	

10 	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 column 

chromatography (0-100% EtOAc/isohexane) to give 5-bromo-4-nitro-1-(2,2,2-trifluoroethyl)-

1H-pyrazole as a pale yellow solid (536 mg, 33% over four steps). 'H NMR (400 MHz, CDCb) 6 

8.30 (s, 1H), 4.86 (q, I= 7.8 Hz, 2H). 

	

15 	Intermediate 40 	(R)-N-(1-(4-Amino-1-(2,2,2-tr uoroethyl)-1H-pyrazol-5- 

ypazepan-4-y1)-2,2,2-trifluoroacetamide 

F 

F 

,N 

N H 2  

Following the procedure for Intermediate 8 starting from 5-bromo-4-nitro-1-(2,2,2-

trifluoroethyl)-1H-pyrazole (150 mg, 0.55 mmol) and (R)-N-(azepan-4-yl)-2,2,2- 

20 	trifluoroacetamide (115 mg, 0.55 mmol) gave (R)-N-(1-(4-amino-1-(2,2,2-trifluoroethyl)-1H-

pyrazol-5-yDazepan-4-y1)-2,2,2-trifluoroacetarnide as a colourless gum (110 mg, 53%).1 H NMR 

(400 MHz, CDCI3) 6 7.25 (s, 1H), 7.11 (br s, 1H), 4.54 (q, J= 8.5 Hz, 2H), 4.35-4.22 (m, 1H), 

3.40-3.23 (m, 2H), 3.21-3.08 (m, 2H), 2.62 (br s, 	2.17-2.08 (m, 1H), 2.06-1.91 (m, 1H), 

1.92-1.71 (m, 4H). 

25 	Intermediate 41 	tert-Butyl 4-(4-nitro-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-yl)-1,4- 

diazepane-1-carboxylate 

F 

N 02  

Following the procedure for Intermediate 22 starting from 5-bromo-4-nitro-1-(2,2,2- 

trifluoroethyl)-1H-pyrazole and tert-butyl 1,4-diazepane-l-carboxylate gave tert-butyl 4-(4- 



N N 
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nitro-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-y1)-1,4-diazepane-l-carboxylate as a pale yellow 

gum (197 mg, 91%). 'FI NMR (400 MHz, 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, 9H). 

Intermediate 42 	Benzyl 4-hydroxy-5-(2,2,2-trifluoroacetamido)azepane-1 

 

To a solution of benzy14-azido-5-hydroxyazepane-l-carboxylate (1.4 g, 4.83 mmol) in 

ITIF/water (30 mL/6 mL) was added triphenylphosphine (1.26 g, 4.83 mmol) and the reaction 

mixture was heated at 60 °C for 16 hr. EtOAc (100 mL) was added and the mixture was washed 

10 	with water (20 mL). The organic layer was separated, dried over MgSO4  and concentrated under 

reduced pressure. The resulting oil was triturated in Et20, 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 0 °C was added DIPEA (2.5 mL, 14.4 mmol) and trifluoroacetic anhydride 

7  7: Tr2V ., TO pkyja Ti-s1 /4• :-.,:aradkm mixt urd was aiicmee to warm to mem arflim.ratera 

15 	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-trifluoroacetamido)azepane-l-carboxylate as a golden-yellow viscous oil (934 

mg, 54% over 2 steps). 'H NMR (400 MHz, CDC13) 6 7.40-7.29 (m, 5H), 6.49 (s, 1H), 5.20-5.11 

20 	(m, 2H), 3.94-3.25 (m, 6H), 2.35-1.65 (m, 5H). 

Intermediate 43 	N-(1-(4-Amino-l-methyl-IH-pyrazol-5-y1)-5-hydroxyazepan-4- 

y1)-2,2,2-trifluoroacetamide 

0 

CF3  
OH 

NH2  

A solution of benzyl 4-hydroxy-5-(2,2,2- 	uoroacetamido)azepane-l-carboxylate (935 

25 	mg, 3.0 mmol) in Me0H (100 mL) was passed through the H-Cube® (full H2, 50 °C, flow rate: 

1 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-l-methy1-

4-nitro-1H-pyrazole from Example 1 (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 1.6 hr. The mixture was poured into water 

(200 mL) and extracted with EtOAc (5 x 50 mL). The combined organic layers were dried over 

MgSO4  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-methy1-4- 

	

5 	nitro-1H-pyrazol-5-yl)azepan-4-34)acetamide as a yellow solid (640 mg). A portion of this solid 

(200 mg, 0.57 mmol) was dissolved in Me0H (25 mL) and passed through the ft-Cube® (full Ht, 

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-l-methy1-111-pyrazol-5-y1)-5-hydroxyazepan-4-y1)-

2,2,2-trifluoroacetamide as an orange foam (172 mg, 68% over 3 steps). 11-I NMR (400 MHz, 

	

10 	DMSO) S 9.22 (d,1= 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 NH2  not observed. 

Intermediate 44 	tert-Butyl 6-hydroxy-6-methy1-4-(1-methy1-4-nitro-1H-pyrazol-5-

y1)-1,4-diazepane-l-carboxylate 

--- N13oc 

OH 

NO2  

h1111.1c,fcli- 
	6-0X0- I 4'  

dicarboxylate (570 mg, 1.82 mmol) in THE (10 mL), was added dropwise a solution of 

methylmagnesium bromide (3 M in Et20, 0.79 mL, 2.36 mmol). 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 

20 	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-tert-butyl 6-hydroxy-6-methyl-1,4-diazepane-1,4-dicarboxylate as an 

oil (0.45 g). To a solution of this oil (0.45 g, 1.36 mmol) in Me0H (2 mL), was added HC1 in 

1,4-dioxane (4 M, 6.8 mL, 27.3 mmol) and the solution was stirred at room temperature for 16 hr. 

25 	The solvents were removed under reduced pressure. The residue was dissolved in McOH and 

passed through an SCX column washing with Me0H and eluting with 1 N ammonia in Me0H. 

The solvent was removed under reduced pressure to afford 6-methyl-1,4-diazepan-6-ol as an oil. 

To this amine in Et0H (3 mL) was added 5-chloro-l-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 

30 	microwave at 130 °C for 3 hr. The solvent was removed under reduced pressure. To the crude 

tert-butyl 6-hydroxy-6-methy1-4-(1-methy1-4-nitro-1H-pyrazol-5-y1)-1,4-diazepane-l-

earboxylate in DCM (10 mL) was added di-tert-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 Na2SO4  and the solvent removed 

under reduced pressure. Purification via silica gel column chromatography (0-80% 

Et0Ac/isohexane) gave tert-butyl 6-hydroxy-6-methy1-4-(1-methy1-4-nitro-IH-pyrazol-5-y1)- 

	

5 	1,4-diazepane-l-carboxylate (235 mg, 22% over four steps) as yellow oil. 'H NMR (400 MHz, 

CDCI3) 6 8.03 (s, 1H), 4.16-3.79 (m, 7H), 3.52-2.81 (m, 4H), 1.70-1.80 Or s, 1H), 1.51 (s, 9H), 

1.16 (s, 3H). 

Intermediate 45 	tert-Butyl 6-fluoro-6-methy1-4-(1-methyl-4-nitro-1H-pyrazo 1-5- 

y1)-1,4-diazepane-1-carboxylate 

NBoc 
N 

N
, 

	

10 	 NO2 

To a solution of ten-butyl 6-hydroxy-6-methy1-4-(1-methyl-4-nitro-1H-pyrazol-5-y1)-

1,4-diazepane-l-carbov;latc (t00 mg, 0.28 mmol) 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 DCM (30 mL), cooled in an ice water bath and quenched by 

	

5 	drop wic; ar!diHor, 	o7-7? 	NH!lr 	-4,f1 	'rho 7, r, 	Se irord c© 

10 min. The organic layer was separated, dried over Na2SO4  and the solvent removed under 

reduced pressure. The crude product was purified via silica gel column chromatography (0-50% 

Et0Achsohexane) to give tern-butyl 6-fluoro-6-methyl-4-(l-methy1-4-ititro-IH-pyrazol-5-y1)-

1,4-diazcpane-1-carboxylate (70 mg, 70%) as a clear colorless oil. 'H NMR (400 MHz, CDCI3) 6 

	

20 	8.03 (s, 1H), 3.80 (s, 3H), 3.73-3.32 (m, 6H), 3.26-3.03 (m, 2H), 1.50 (s, 9H), 1.32 (d, J= 20.1 

Hz, 3H). 

Intermediate 46 	tert-Butyl 6,6-difluoro-4-(4-nitro- I -((2- 

(t 	e hylsi typethoxy)methyl)-1H-pyrazol-5-y1)-1,4-diazepane- 1 -carbo xy late 

BEM 	NBoc 
,Nr2N 

NO2  

	

25 	5-Chloro-4-nitro-1-((2-(trimethylsilypethoxy)methyl)-1H-pyrazole (815 mg, 2.93 mmol), 

1,4-diazepan-6-ol (510 mg, 4.39 mmol) and DIPEA (2.55 mL, 14.6 nunol) 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-(trimethylsilypethoxy)methyl)-1H-pyrazol-5-y1)-

1,4-diazepan-6-ol. To this amine was added di-tert-butyl dicarbonate (2.56 g, 11.7 mmol) and 

	

30 	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 nit). Water (20 mL) was 
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added and the organic layer was separated, dried over Na2SO4 and the solvent removed under 

reduced pressure. Purification via silica gel column chromatography (0-50% EtOAc/isohexane) 

gave tort-buty l 6-hydroxy-4-(4-nitro-1-02-(trimethylsilypethoxy)methyl)-1H-pyrazol-5-y1)-1,4-

diazepane- 1 -carboxylate as an oil (590 mg). To a solution of this oil (570 mg, 1.26 mmol) in 

	

5 	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 NaHCO3  (40 mL) followed by 20% aqueous sodium thiosulphate (30 mL). 

The resulting mixture was stirred for 20 min. The organic layer was separated, dried over 

Na2SO4 and the solvent removed under reduced pressure. Purification via silica gel column 

	

10 	chromatography (0-50% EtOAc/isohexane) gave tert-butyl 4-(4-nitro-142- 

(trimethylsilypethoxy)methyl)-1H-pyrazol-5-y1)-6-oxo-1,4-diazepane-1-carboxylate (0.36 g) as 

an oil. To a solution of this oil (0.35 g, 0.76 nunol) in DCM (5 mL) was added deoxo-Fluor ® 

(50% in THF, 0.69 mL, 1.91 mmol) and the mixture was stirred at room temperature for 16 hr. 

The mixture was diluted with DCM (30 mt.). cooled in an ice/water bath and quenched by 

	

15 	dropwise addition of saturated aqueous NaHCO3 (30 mL). The resulting mixture was stirred for 

10 min. The organic layer was separated. dried over Na2SO4 and the solvent removed under 

reduced pressure The crude product was purified via silica gel column chromatography (0-50% 

EtOAc/isohexane) to give tert-butyl 6,6-difluoro-4-(4-nitro-14(2-(trimethylsilypethoxy)methyl)-

1H-pyrazol-5-y1)-1,4-diazepanc-1-carboxylate (280 mg, 19% over four steps) as a yellow oil. 'H 

	

20 	NMR (400 MHz, CDCI3) 6 8.12-8.03 (m, I H), 5.61-5.34 (m, 2H), 4.01-3.41 (m, 6H), 3.59-3.09 

(m, 411), 1.67-1.34 (m, 9H), 0.94-0.86 (m, 2H), SiMe3 masked by internal standard TMS peak. 

Intermediate 47 	tert-Butyl 6-methoxy-4-(1-methy1-4-nitro-IH-pyrazol-5-y1)-1,4-

diazepane-l-carboxylate 

N 
,N 

r-NBoc 

o— 
No2  

25 
A solution of 5-chloro- I -methy1-4-nitro-1H-pyrazole from Example 1 (1.62 g, 10.0 

mmol), 1,4-diazepan-6-ol (4.18 g, 15.0 mmol) and DIPEA (6.6 mL) 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 dissolved in DCM (60 mL) and DMF (10 mL). Di-tert-butyl dicarbonate (8.73 g, 40 

30 
	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/isohexanc) to give tert-butyl 6-hydroxy-4-(1-methy1-4-nitro-

1H-pyrazol-5-y1)-1,4-diazepane-1-carboxylate as a yellow oil (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, 



,N 
N 
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5 

10 

15 

20 

25 

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 NaHCO3  (20 mL). The organic 

layer was separated, passed through a phase separation cartridge and concentrated under reduced 

pressure. Purification via silica gel column chromatography (0-100% Et0Ac/ isohexane) gave 

tert-butyl 6-methoxy-4-(1-methy1-4-nitro-1H-pyrazol-5-y1)-1,4-diazepane-1-carboxylate as a 

yellow gum (116 mg, 33% over two steps). LCMS (ES+) rn/z 356 (MJ-1). 

Intermediate 48 	5-Azido-1-(1-methyl-4-nitro-IH-pyrazol-5-yl)azepan-4-ol 

,N3  

NO2  

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 DCM (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 Me0H and passed through an SCX column, washing with DCM and 

McOH and eluting with 3-10% 7 N ammonia in Me011 DCM to gi‘e 5-azidoazepan-4-ol as a 

yellow oil (4.38 g, 28.0 mmol) which was dissolved in dry DMSO (100 nft.,). 5-Chloro-i-

methyl-4-nitro-1H-pyrazole from Example 1 (5.20 g, 32.2 mmol) and potassium fluoride (6.51 g, 

112 mmol) were added. The mixture was heated at 70 °C for 16 hr, 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/ 

isohexane) gave 5-azido-1-(1-methyl-4-nitro-IH-pyrazol-5-yl)azepan-4-ol as a yellow gum (7.27 

g, 77% over two steps). 1H NMR (400 MHz, CDCI3) 6 8.04 (s, 1H), 3.94-3.66 (m, 4H), 3.65 (td, 

J= 9.7, 3.8 Liz, 1H), 3.44-3.18 (m, 4H), 2.50 (d, „I= 2.8 Hz, 1H), 2.24-2.12 (m, 2H), 2.02-1.89 

(m, 2H). 

Intermediate 48a 	4-Azido-5-fluoro-1-(1-methyl-4-nitro1H-pyrazol-5-yl)azepane 

OH 

N 
N 

NO2  

To a solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yDazepan-4-ol (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-l-sulfonyl chloride (4.1 

30 	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-l-sulfonyl 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 MgSO4 and the solvent removed under reduced pressure. Purification via silica gel 

	

5 	column chromatography (30-70% EtOAc/isohexane) gave 5-azido-1-(1-methy1-4-nitro-11-1- 

pyrazol-5-yDazepan-4-y14-methylbenzenesulfonate as a dark cream solid (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 

	

10 	layers were dried over MgSO4  and concentrated under reduced pressure. Purification via silica 

gel column chromatography (30-40% EtOAc/isohexane) gave 4-azido-5-fluoro-1-(1-methy1-4-

nitro-IH-pyrazol-5-yBazepane as a yellow viscous oil (804 mg, 20% over two steps) 'H NMR 

(400 MHz, CDC13) 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, 2H), 2.43-2.30 (m. III), 2.30-2.18 (m, 1H), 

	

15 	2.12-1.92 (m, 2H). 

Intermediate 49 	N-((4S,5S)-1-(4-amino- 1 -methyl-1H-pyrazol-5-y1)-5-

fluoroazepan-4-y1)-2,2,2-trifluoroacetarnide 

0 
H 4 

cF 3  
F 

NH2  

To a solution of 5-azido- I -(1-methy1-4-nitro-IH-pyrazol-5-yBazepan-4-ol(7.26 g, 25.8 

20 	mmol) in dry DCM (100 ml) was added dropwisc 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 NaHCO3  solution (40 mL) was added slowly (effervescence 

observed) and the mixture was extracted with DCM (150 mL). The organic layer was washed 

with saturated aqueous NaHCO3  solution (2 x 30 mL), separated, passed through a phase 

25 	separation cartridge and concentrated under reduced pressure. The residue was purified via silica 

gel column chromatography (0-100% EtOAc/isohexanc) to give 4-azido-5-fluoro-1-(1-methy1-4-

nitro-111-pyrazol-5-y0azepane 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 THF/water (120 mL/24 mL) 

was treated with triphenylphosphine (5.93 g, 22.6 mmol) and the mixture was heated at 60 °C for 

30 	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 Me0H and passed 



C F3 
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through an SCX column, washing with Me0H and eluting with 3-10% 7 N ammonia in 

Me0H/DCM to give 5-fluoro-1-(1-methyl-4-nitro-la-pyrazol-5-ypazepan-4-amine as a yellow 

oil (5.70 g). To a solution of this oil (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, 243 mmol) and the 

	

5 	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-lH-pyrazol-5-y0azepan-4-ypacetamide 

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 Me0H (100 mL) under nitrogen was added 10% palladium on carbon 

	

10 	(585 mg, 5.5 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 InL) and 

DCM (100 mL) and the organic layer was separated, passed through a phase separation cartridge 

and concentrated under reduced pressure to give N-((4S,5S)-1-(4-amino-l-methy1-1H-pyrazol-5-

y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamidc as a brown solid (4.72 g, 49% o‘er Ibur steps). 

	

15 	'H NMR (400 MHz, CDC13) 6 9.03 (s, 1H), 7.19 (s, 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, IH), 2.43-2.31 (m. IH), 

2  13-1 85 (m,  3144.  Exchangeable  NH:  not ribserzed 

Intermediate 49a 	N-((4S,5R)-1-(4-amino- I -methy1-1H-pyrazol-5-y1)-5-

fluoroazepan-4-y1)-2,2,24 uoroacetamide 

N" 

20 	NH2 

A solution of 4-azido-5-fluoro-1-(1-methy1-4-nitro-1H-pyrazol-5-yl)azepane (1.4 g, 4.95 

mmo I) in THE/water (30 mL/6 mL) was treated with triphcnylphosphine (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 NaHCO3  solution (30 mL). The aqueous layer 

25 	was extracted with EtOAc (50 mL) and the combined organic layers were dried over MgSO4  and 

concentrated under reduced pressure. The resulting oil was triturated with diethyl ether, the 

resulting solid was filtered off and the filtrate concentrated under reduced pressure to give 5-

fluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-amine contaminated with 

triphenylphosphine oxide as a yellow oil. To a solution of this oil (1.27 g, 4.95 mmol) in dry 

30 	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 MgSO4  and 

concentrated under reduced pressure. Purification via silica gel column chromatography (40% 

Et0Ac/isohexane) gave 2,2,2-trifluoro-N-(5-fluoro-1-(1-methy1-4-nitro-1H-pyrazol-5-yl)azepan-

4-yl)acetamide as a yellow viscous oil (1.4 g). To a solution of this oil (1.4 g, 3.97 mmol) and 

	

5 	ammonium formate (2.5 g, 39.7 mmol) in Me0H (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 MgSO4  and concentrated under reduced 

	

10 	pressure to give N-((4S,5R)-1-(4-amino-l-methy1-1H-pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2- 

trifluoroacetamide as an orange-yellow glass (1.1 g, 69% over three steps). 'H NMR (400 MHz, 

CDC13) 6 7.47 (s, IH), 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, J = 14.4, 6.7, 3.3 Hz, 1H), 2.36-2.22 (m, 1H), 2.23-1.94 (m, 2H), 1.90-

1.82 (m, 1H). NH2  not observed. 

	

15 	Inlet 	litediate 49b 	5-Azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ol 

N3  

N 

NO2  

To a solution of anti-5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-o1(1.75 

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 

20 	was stirred at room temperature for 18 hr. Saturated aqueous NaHCO3  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 NaHCO3  solution (2 x 50 mL). The organic layer was separated, dried over MgSO4  and 

the solvent removed under reduced pressure. Purification via silica gel column chromatography 

25 	(30-60% EtOAc/isohexane) gave 5-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 nu-not) in dry THE (40 mL) under 

nitrogen cooled to -78 °C was added dropwise a solution of L-SELECTRIDE® (1 M in THE, 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 

30 	with Et0Ac (2 x 1.00 mL) and the combined organic layers were dried over MgSO4  and 

concentrated under reduced pressure. Purification via silica gel column chromatography (50-70% 

EtOAe/isohexane) gave syn-5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-ypazepan-4-ol as an 
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orange-yellow oil (845 mg, 50% over two steps). 'H NMR (400 MHz, CDC13) 6 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, J= 5.1Hz, 

1H), 2.01-1.86 (m, 2H). OH not observed. 

5 	Intermediate 49c 	ten-Butyl 5-methoxy-1-(1-methyl-4-nitro-1H-pyrazol-5-yBazepan- 

4-ylcarbamate 

NO2  

To a solution of 5-azido-1-(1-methyl-4-nitro-1/1-pyrazol-5-ypazepan-4-ol (420 mg, 1.49 

mmol) in dry DMF (15 mL) cooled to 0 °C was added sodium hydride (60% in mineral oil, 90 

10 	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 MgSO4, and 

concentrated under reduced pressure. Purification via silica gel column chromatography gave 4- 

15 	azido-5-methoxy-1-t1-methyt-4-nitto-111-pyrazol-5-yitazepane as a yellow oil 050 mg). A 

solution of this oil (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 MgSO4  and concentrated under reduced 

20 	pressure. The resulting oil was triturated in Et20, the resulting solid was filtered off and the 

filtrate concentrated under reduced pressure to give a yellow oil. To a solution of this oil (319 

mg, 1.19 mmol) in dry DCM (10 mL) at 0 °C was added a solution of di-tert-butyl-dicarbonate 

(310 mg, 1.42 mmol) 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 

25 	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% Et0Ac/isohexane) gave ten-butyl 5-methoxy-1-(1-methy1-4-nitro-1H-pyrazol-5-ypazepan-

4-ylcarbainate as a yellow oil (355 mg, 64% over three steps). 'H NMR (400 MHz, CDC13) 6 

8.02 (s, 1H), 5.14 (d, J= 8.9 Hz, 1H), 4.00-3.90 (m, 1H), 3.78 (s, 3H), 3.68-3.60 (m, 1H), 3.48 (t, 

30 	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, IH), 2.25-

2.06 (m, 211), 1.88-1.76 (m, 2H), 1.45 (s, 9H). 
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Intermediate 49d 	tert-Butyl 5-hydroxy-1-(1-methyl 4 n o-1H-pyrazol.-5-yl)azepan-

4-ylearbamate 

NHBoc 

'""OH 

NO2  

A solution of syn-5-azido-1-(1-methy1-4-nitro-1H-pyrazol-5-yeazepan-4-ol (420 mg, 

	

5 	1.49 mmol) rn THE/water (15 mL/3 mL) was treated with triphenylphosphine (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 

MgSO4  and concentrated under reduced pressure. The resulting oil was triturated with Et20, the 

resulting solid was filtered off and the filtrate concentrated under reduced pressure to give a 

	

10 	yellow solid. To a solution of this solid in dry DCM (10 mL) was added a solution of di-ten- 

butyl-dicarbonate (391 mg, 1.79 mmol) in DCM (10 mL) and DIPEA (1.3 mL, 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 (1.00 m13). The organic layer was separated, 

dried over MgSO4  and concentrated under reduced pressure. Purification via silica gel column 

	

15 	chromatography (60-75% Et0Awisortexane) gave tear-butyl 5-hydroxy-1-(1-methy1-4-nitro- I f 

pyrazol-5 -yDazepan-4-ytcarbamate contaminated with triphenylphosphine oxide as a yellow oil 

(172 mg). 'H NMR (400 MHz, CDC13) 6 8.03 (s, 1H), 5.20 (br s, 1H), 4.19 (hr s, 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, IH), 2.23-2.10 (m, 1H), 

2.04-1.95 (m, 2H), 1.92-1.80 (m, 1H), 1.46 (s, 9H). 

	

20 	Intermediate 50 	5-Azido-1-(1-(2,2-difluoroethyl)-4-nitro-1H-pyrazol-5-yDazepan- 

4-o I 

NO2 

Following the procedure for Intermediate 48 starting from tert-butyl 4-azido-5- 

hydroxyazepanc-l-carboxylate and 5-chloro-1-(2,2-difluoroethy0-4-nitro-1H-pyrazole gave 5- 

25 	azido-1-(1-(2,2-difluoroethy0-4-nitro-1H-pyrazol-5-y0azepan-4-ol as a yellow gum (1.16 g, 

50% over two steps). '1-1 NMR (400 MHz, CDC13) 8 8.14-8.09 (m, 1H), 6.11 (tt, J= 27.8, 4.4 Hz, 

1H), 4.50-4.39 (m, 2H), 3.83 (tt, J= 8.8, 3.1 Hz, 1H), 3.67 (td, Jr- 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)-1H-pyrazol-5-y1)-5-

fluoroazepan-4-y1)-2,2,2-trifluoroacetamide 

NH2  

Following the procedure for Intermediate 49 starting from 5-azido-1-(1-(2,2- 

5 	difluoroethyl)-4-nitro-lH-pyrazol-5-yDazepan-4-ol gave N-(1-(4-amino-1-(2,2-difluoroethyl)- 

1H-pyrazol-5-y1)-5-fluoroazepan-4-y0-2,2,2-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-d et hyl-1-(1-met hy1-4-n itro -1H-pyrazol-5-

yl)azepan-4-amine 

F F 

N 
N
, 
 

10 	 NO2 

To a 	 yrazo 1-'5 

ylearbamate (0.96 g, 2.56 mmol) in Me0H (3 mL) was added HCl 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 dissolved in DCM (30 mL). t he organic 

15 	layer was washed with saturated aqueous NaHCO3  solution (30 mL), dried over Na2SO4  and the 

solvent removed under reduced pressure to give 6,6-difluoro-1-(1-methy1-4-nitro-IH-pyrazol-5-

yl)azepan-4-amine. This amine was dissolved in Me0H/THF (1:1, 50 mL) and treated with 

formaldehyde (38% in water, 0.45 mL, 6.21 mmol). After 5 min, sodium cyanoborohydride 

(0.39 g, 6.21 mmol) was added portionwise and the resulting mixture stirred for 5 hr. Additional 

20 	formaldehyde (38% in water, 0.45 mL, 6.21 mmol) and sodium cyanoborohydride (0.39 g, 6.21 

mrnol) were added and the resulting mixture was stirred for 60 hr. The solvents were removed 

under reduced pressure and the crude was purified via silica gel column chromatography (0-10% 

Me0H/DCM) to give 6,6-difluoro-N,N-dimethy1-1-(1-methyl-4-nitro-lH-pyrazol-5-y0azepan-4-

amine as a yellow oil (0.64 g, 82% over two steps). 'H NMR (400 MHz, CDC13) 3 8.07-8.03 (m, 

25 	1H), 3.82 (s, 3H), 3.70-3.57 (m, 2H), 3.42-3.29 (m, 1FI), 3.24-3.05 (m, 1H), 3.04-2.98 (m, 1H), 

2.51-2.40 (m, 1H), 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:A-nitro -1H- pyrazol-5-yDazepan-

4-ylcarbamate 

N
/ 
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O 

NO2  

To a solution of 5-azido-1-(1-methyl-4-nitro-IH-pyrazol-5-ypazepan-3-ol, Intermediate 

18 (0.85 g, 3.0 mmol) in DMF (5 mL) cooled to 0 °C under nitrogen, was added sodium hydride 

(60% in mineral oil, 133 mg, 3.3 mmol) and the resulting mixture was stirred for 10 min. 

	

5 	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 Et0Ac (2 x 50 mL). The 

combined organic layers were dried over Na2SO4  and the solvent removed under reduced 

pressure. Purification via silica gel column chromatography (0-50% Et0Ac/isoltexane) gave 5-

azido-3-methoxy-1-0-methy1-4-nitro-1H-pyrazol-5-yDazepane as an oil (0.76 g). This azide 

	

10 	(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-yl)azepan-4-amine. 

This amine was suspended in DCM (40 mL) and di-tert-butyl dicarbonate (1.13 g, 5.2 mmol) 

L, 	 mL, 7 .8 ., anr-olf wee added. After 	az room temperature forl 1 hr the 

	

15 	solvent was removed under reduced pressure and the residue dissolved in DCM (40 mL). Water 

(20 m1) was added and the organic layer was separated, dried over Na2SO4  and the solvent 

removed under reduced pressure. Purification via silica gel column chromatography (0-50% 

Et0Ac/isohexane) gave tert-butyl 6-methoxy-1-(1-methyl-4-nitro-1H-pyrazol-5-yDazepan-4-

ylcarbamate (0.84 g, 74% over three steps) as an oil. 'H NMR (400 MHz, CDC13) 6 8.03 (d, J 

	

20 	4.3 Hz, 1H), 5.39 (d, J= 7.9 Hz, 1H), 4.21-3.94 (m, 1H), 3.84 (s, 3H), 3.56-3.42 (m, 2H), 3.35- 

3.03 (m, 6H), 2.28-1.89 (m, 41I), 1.46 (s, 9H). 

Intermediate 53a 	N-(1-(4-Amino-l-cyclopropy1-1H-pyrazol-5-y1)-6-fluoroazepan-4- 

y1)-2,2,2-trifluoroacetamide 

H 

CF3  

NH2  
25 

To a solution of 5-azido-1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-ypazepan-3-ol (0.69 g, 

2.25 mmol) in DCM (30 mL) was added deoxo-Fluor 0 (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 aqueous 

NaHCO3  (100 mL). The resulting mixture was stirred for 10 min. The organic layer 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% Et0Acfisohexane) gave 5-

azido-1-(1-cyclopropy1-4-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 THE (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 MeOFI and eluting with 3-10% 1 N ammonia in Me0H/DCM to afford 
10 

1-(1 -cyclopropy1-4-nitro-1H-pyrazol-5-y1)-6,6-difluoroazepan-4-amine (555 mg) contaminated 

with triphenylphosphine oxide) as a viscous yellow oil. To a solution of this oil (360 mg, 1.28 

mmol) and DIPEA (0.67 mL, 3.84 mmol) in DCM (20 mL) was added trifluoroacetic anhydride 

(0.2 mL, 1.41 rrunol) 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. 
15 

The solvent was removed under reduced pressure and the residue purified via silica gel column 

chromatography (0-100% EtOAc/isohexane) to give N-(I -(1-cyclopropy1-4-nitro-1H-pyrazol-5-

01-6-flunroazepan-4-01-7,2,2-trifluoroacetamide (280 mg) as a viscous yellow oil 

To a solution of this oil (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 

20 	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 a phase separation cartridge and concentrated 

under reduced pressure to give N-(1-(4-amino-l-cyclopropyl0H-pyrazol-5-y1)-6-fluoroazepan-

4-y1)-2,2,2-trifluoroacetamide (210 mg, 28% over 4 steps) as a viscous red oil. LCMS (ES+) 

25 	in/z. 350 (M+1). 

	

Intermediate 54 	N-(1-(4-Amino-1 ethyl- l H-pyrazol-5-y1)-5-methoxyazepan-4- 

y1)-2,2,2-trifluoroacetamide 

0 

	

H 	 

1 	 CF3 
N

i 	

0 
N /  

\\  

NH2  

To a solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yDazepan-4-ol (500 mg, 1.78 

30 	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, iodomethane (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 



OH 
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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 MgSO4, and concentrated 

under reduced pressure to give 4-azido-5-methoxy-1-(1-methyl-4-nitro-1H-pyrazol-5-y0azepane 

as a yellow oil (484 mg). A solution of this oil (480 mg, 1.63 mmol) in THE/water (15 mL/ 3 

	

5 	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 NaHCO3  solution (20 mL). The aqueous layer was extracted with EtOAc (50 mL) and 

the combined organic layers were dried over MgSO4  and concentrated under reduced pressure. 

The resulting oil was triturated in Et20, the resulting solid was filtered off and the filtrate 

	

10 	concentrated under reduced pressure to give a yellow 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 (0.27 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 layer was separated, dried over MgSO4  and concentrated under reduced pressure. 

	

15 	Purification via silica gel column chromatography (40-50% EtOAc/isohexane) gave 2,2,2- 

trifluoro-N-(5-methoxy-1-(1-methy1-4-nitro-IH-pyrazol-5-y0azepan-4-y0acetamide as a yellow 

51(11 nigt 4 coUnion Of this; nil (520 me 1 42 mmol) in WON (20 nip wac treated with 

ammonium formate (900 mg, 14.2 mmol) and 10% palladium on carbon (50 mg). The mixture 

was heated at 65 °C for 1 hr. After cooling to room temperature the catalyst was filtered off and 

	

20 	the filtrate concentrated under reduced pressure. The residue was partitioned between saturated 

aqueous NaHCO3  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 MgSO4  and concentrated 

under reduced pressure to give N-(1-(4-amino-l-methy1-1H-pyrazol-5-y1)-5-methoxyazepan-4-

y0-2,2,2-trifluoroacetamide as an orange foam (486 mg, 82% over 4 steps). 'H NMR (400 MHz, 

	

25 	CDCI3) 6 8.85 (br s, 1H), 7.17 (s, 1H), 4.64 (dd, J= 14.5, 7.2 Hz, 1H), 3.65 (s, 3H), 3.57-3.36 (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-d fluoroethy0-4-nitro-1H-pyrazol-5-yoazepan-

3-ol 

30 	 NO2 

Following the procedure for Intermediate 18 starting from (Z)-tert-butyl 3-oxo-2,3,6,7- 

tetrahydro-1H-azepine-l-carboxylate gave 5-azido-1-(1-(2,2-difluoroethy0-4-nitro -1 H-pyrazo I- 
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5-yl)azepan-3-ol as a pale brown gum (88% over four steps). 'H NMR (400 MHz, CDCI3) a 8.11 

(s, 1H), 6.36-5.99 (m, 1H), 4.89-4.70 (m, 1H), 4.55-4.23 (m, IH), 4,18-4.00 (m, 1H), 3.96-3.76 

(m, 114), 3.73-3.44 (m, 2H), 3.42-3.12 (m, 2H), 2.32-1.95 (m, 5H). 

Intermediate 56 	tort-Butyl 1-(1-(2,2-difluoroethyl)-4-nitro-IH-pyrazol-5-y1)-6,6- 

5 	difluoroazepan-4-ylcarbamate 

NO2  

Following the procedure for Intermediate 19 starting from 5-az do-1-(1-(2,2- 

difluoroethyl)-4-nitro-1H-pyrazol-5-ypazepan-3-ol gave tert-butyl 1-(1-(2,2-difluoroethyl)-4-

nitro-1H-pyrazol-5-y1)-6,6-difluoroazepan-4-ylearbamate as a pale green gum (1.34 g, 46% over 

10 	four steps). 'H NMR (400 MHz, CDCI3) 8 8.17-8.06 (m, 1H), 6.34-6.00 (m, 1H), 4.72-4.30 (m, 

3H), 4.12 	, 111), 3.66-3.10 (m, 4H), 2.59-2.03 (m, 4H), 1.45-1.41 (m, 9H). 

Intermediate 57 
	

(R)-N-(1-(1-Cyclopropy1-4-nitro-1H-pyrazol-5-y0azepan-4-y1)-

2,2,2-trifluoroacetamide 

NO2  

15 	Following the procedure for Intermediate 28 starting with 5-ehloro-l-cyclopropy1-4-

nitro-IH-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-1H-azepin-4-y1)-acetamide gave (R)-N-

(1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-yl)azepan-4-y1)-2,2,2-trifluoroacetamide as a pale 

yellow gum (105 mg, 61%). 'H-NMR (400 MHz, CDC13) 8 7.96 (s, 1H), 6.55-6.38 (m, 1H), 

4.30-4.15 (m, IH), 3.65-3.53 (m, 114), 3.55-3.25 (m, 4H), 2.25-2.05 (m, 6H), 135-1.05 (m, 4F1). 

20 	Intermediate 57a 	5-Azido-1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-yl)azepan-3-ol 

N3 

,N 
N 

/ 
OH 

NO2  

To as solution of (Z)-tert-butyl 3-oxo-2,3,6,7-tetrahydro-1H-azepine-1-carboxylate (15.0 

g, 71.1 mmol) in acetonitrile (25 mL) was added trimethylsilyl azide (28.2 mL, 213 mmo 

followed by Amberlite IRA 900F resin (loading: 2-3 mmol/g, 18 g) and the resulting mixture 

25 	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 filtrate was concentrated under 

reduced pressure (temperature of bath <40 °C) to give tent-butyl 5-azido-3-oxoazepane-1- 



NO2  
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carboxylate as a pale orange oil. To a solution of this oil in THF/water (150 mL/150 mL) cooled 

in an ice bath was added portion wise over 15 mins NaBH4  (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), 

5 	separated, dried over MgSO4, and the solvent removed under reduced pressure to give tent-butyl 

5-azido-3-hydroxyazepane-l-carboxylate as a colorless oil (19.2 g). To a solution of this oil (4.0 

g, 15.6 mmol) in DCM (60 niL) 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 

10 	Me0H/DCM and Me0H and eluting with I N ammonia in Me0H to give 5-azidoazepan-3-ol as 

a pale 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-l-cyclopropy1-4-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 Elfa Ia) (3 x 30 mL). The combined organic layers were washed with 

15 	water (3 x 20 mL), separated, passed through a phase separation cartridge and the solvents 

removed under reduced pressure. Purification via silica gel column chromatography (0-100% 

ROAcjischexanc 	5-a-hdo- 1 -I 1 -cyclopropv1-4-nitro- 11-T-pvra7n1-5-v1)a7epan-3-01 as a 

viscous yellow oil (2.24 g, 81% over four steps). LCMS (ES1-) m/z 308 (M+1). 

Intermediate 57b 	Ail( I -(1-Cyc lopro py1-4-nitro-1H-pyrazo1-5-y1)-6,6-difluoro azcpan- 

20 4-yl)-2 	oroacefamirie 

H 

CF3  

To a solution of 5-aziclo-1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-ypazepan-3-ol (1.54 g, 

5.0 mmol) in 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 

25 	quenched with saturated aqueous NaHCO3  (50 mL) followed by saturated aqueous sodium 

thiosulfate (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/isohexane) gave 5- 

30 	azido-1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-y0azepan-3-one (1.22 g) as a pale yellow solid. To 

a solution of this solid (1.22 g, 4.0 mmol) in DCM (60 mL) was added deoxo-Fluor t® (50% in 

THF, 2.68 niL, 7 3 mino I) 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 NaHCO3  (100 mL). The resulting mixture was stirred for ].0 min. 

The organic layer was separated, passed through a phase separation cartridge and the solvent 

removed under reduced pressure. Purification via silica gel column chromatography (0-100% 

	

5 	EtOAc/isohexane) gave 5-azido-1-(1-cyclopropy1-4-nitro-IH-pyrazol-5-y1)-3,3-difluoroazepane 

(860 mg) as a viscous yellow oil. To a solution of this oil (0.85 g, 2.6 mmol) in THE (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 Et0Ac (30 mL) and 

washed with water (3 x 20 mL). The organic layer was separated, passed through a phase 

	

10 	separation cartridge and the solvents removed under reduced pressure. The residue was passed 

through an SCX column washing with DCM and 1:1 MeOH:DCM and Me0H and eluting with 1 

N ammonia in Me0H to afford 1-(1-cyclopropyl-4-nitro-lH-pyrazol-5-y1)-6,6-difluoroazepan-4-

amine (783 mg) contaminated with triphenylphosphine oxide) as a viscous dark yellow oil. To a 

solution of this oil (0.78 g. 2.60 mmol) and DIPEA (1.36 mL, 7.80 mmol) in DCM (20 mL) was 

	

15 	added trilluoroacetic 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 cartridsle. The solvent V,  41,  removed under reduced pressure and the residue 

purified via silica get column chromatography (0-100% EtOAc/isohexane) to give N-(1-(1-

cyclopropy1-4-nitro-1H-pyrazol-5-y1)-6,6-difluoroazepan-4-y1)-2,2,2-trifluoroacetamide as a 

	

20 	yellow solid (880 mg, 44% over 4 steps). 'H NMR (400 MHz, CDC10 6 7.99-7.95 (m, 1H), 6.55 

(d, .1= 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, 4F1). 

Intermediate 58 	(R)-tert-Butyl 2-bromo-4-(1-cyclopropy1-5-(4-(2,2,2-

trifluoroacetamido)azepan-l-y0-1/1-pyrazol-4-ylearbamoyflthiazol-5-ylcarbamatc 

H 0 

„ N 	 c  
Ni 
 / 

NH 

obi N 
I 

25 
	

BocHN 

To a solution of (R)-N-(1-0-cyclopropyl-4-nitro-1H-pyrazol-5-yflazepan-4-y1)-2,2,2-

trifluoroacetamide (0.725 g, 2.00 mmol) in Me0H (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 

30 	reduced pressure. The residue was re-dissolved in DCM (20 mL) and 2-bromo-5-(ter/- 
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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 

	

5 	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)-tent-butyl 2-bromo-4-0-cyclopropyl-5-(4-(2,2,2-

trifluoroacetamido)azepan-l-y0-1H-pyrazol-4-ylcarbamoyOthiazol-5-ylcarbamate as a pale 

brown solid (0.98 g, 77% over two steps). 'H NMR (400 MHz, CDC13) 6 10.26 (s, 1H), 8.43 (s, 

	

10 	1H), 7.71 (s, IH), 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 58a 

eN3  

5-Azido-1-(1-cyclopropy1-4-nitro- 1H-pyrazol-5-y0azepan-4-ol 

OH 

NO2  

Following the procedure for Int 	ec 
	 azido-5- 

15 	hydroxyazepanc-l-carboxylate gave 5-ando-1-( 	 -4 -nitro- i H-pyrazol-5-yl)azepan- 

4-ol as a yellow gum (1.2 g, 72%). 'H NMR (400 MHz, CDC13) 6 7.96 (s, 1H), 3.82 (tt, J= 8.5, 

4.8 Hz, 1H), 3.65 (ddd, J= 10.0, 8.5, 3.8 Hz, 1H), 3.62-3.54 (m, I H), 3.52-3.37 (m, 2H), 3.31 

(tdd, J= 14.1, 5.7, 3.8 Hz, 2H), 2.50 (d, J = 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). 

20 	Intermediate 58b 	N-(1-(4-Amino-l-cyclopropy1-1H-pyrazol-5-y1)-5-fluoroazepan-4- 

y1)-2,2,2-trifluoroacetamide 

NH2  

Following the procedure for Intermediate 49 starting from 5-azido-1-(1-cyclopropy1-4- 

nitro-1H-pyrazol-5-y0azepan-4-o I gave N-(1-(4-amino-1-cyclopropy1-1H-pyrazol-5-y0-5- 

25 	fluoroazepan-4-y1)-2,2,2-trifluoroacetamide as an orange gum (900 mg, 67% over 4 steps). 

LCMS (ES+) m/z 350 (M-F1). 

Intermediate 59 	5-Chloro-1 -ethy1-4-nitro-1H-pyrazo le 
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NN1 
,N 

Ni 
CI 

NO2  

Following the procedure for Intermediate 5 starting with 1-ethyl-4-nitropyrazole gave 5- 

ch1oro-l-ethy1-4-nitro-1H-pyrazole as a colorless solid (1.3 g, 74%). 'H-NMR (400 MHz, 

5 
	CDC13) 8 8.16 (s, 1H), 4.26 (q, J= 7Hz, 2H), 1.50 (t, J= 7Hz, 3H). 

Intermediate 60 

trifluoroacetamide 

N-(1-(1-Ethyl-4-nitro-1H-pyrazol-5-34)azep n-4-y1)-2,2,2- 

0 

CF3  

NO2  

Following the procedure for Intermediate 28 starting with 	-1-ethy1-4-nitro-IH- 

10 
	pyrazole and 2,2,2-trifluoro-AT-(hexahydro-1H-azepin-4-y1)-acetamide gave N-(1-(1-ethy1-4- 

nitro-1H-pyrazol-5-yDazepan-4-y1)-2,2,2-trifluoroacetamide as a pale yellow gum (136 mg, 

55%). 'H-NMR (400 MHz, CDCli.) 6 8.07 (s, 111), 6.39-6.37 (rn. In_ 4.22-4.19 (in, II1), 4.12 (q, 

= 7 Hz, 2H), 3.42-3.35 tm, 1111, 3.27-3.1b 	3H), 2.25-2.05 ;1112Kj,_ 	.75 (m, 414), 1.47 

(t, J= 7Hz, 3H). 

Intermediate 61 	(R)-tert-Butyl 2-bromo-4-(1-ethy1-5-(4-(2,2,2- 

15 	trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoypthiazol-5-ylcarbamate 

H 

N 	
CF3 

"\\ / 
NH 

0 

BocHN 

Following the procedure for Intermediate 58 starting with (R)-N-(1-(1-ethyl-4-nitro-1H-

pyrazol-5-y0azepan-4-y1)-2,2,2-trifluoroacetamide gave (R)-tent-butyl 2-bromo-4-0-ethy1-5-(4- 

20 
	(2,2,2-trffluoroacetamido)azepan-1 -y1)-1H-pyrazol-4-ylearbamoypthiazol-5-ylcarbamate as a 

pale brown solid (186 mg, 31% over two steps). 'H NMR (400 MHz, CDC13) 6 10.30 (s, IH), 

8.41 (s, 1H), 7.81 (s, IH), 6.44 (d,1— 8.2 Hz, 1H), 4.25-4.17 (m, 1H), 4.06 (q, J = 7.2 Hz, 2H), 

3.40-3.32 (m, 2H), 3.23-3.10 (rn, 2H), 2.23-2.09 (m, 2H), 2.06-1.94 (m, 211), 1.91-1.68 (m, 2H), 

1.54 (s, 9H), 1.48 (t, J= 7.2 Hz, 3H). 

Intermediate 62 	1((3-Methyloxetan-3-yOmethyl)-1H-pyrazol-4-a 
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OCI  

NH2  

A mixture of 4-nitropyrazole (1.13 g, 10 mmol) and K2CO3  (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, 

	

5 	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-yOmethyl)-4-nitro-IH-pyrazole as a 

colorless solid (1.43 g, 73%). A portion of this solid (206 mg, 1.04 mmol) dissolved in Me0H 

(20 mL) was treated with ammonium formate (260 mg, 4.13 mmol) and 10% palladium on 

	

10 	carbon (50 mg). The mixture was heated at 80 °C for 1.5 hr, cooled, filtered through Celite4t) and 

the filtrate concentrated under reduced pressure to afford 1.4(3-methyloxetan-3-yhmcihyl)-111-

pyrazol-4-amine as a pale pink gum (160 mg, 92%). 1H NMR (400 MHz, CDCI3) 6 7.15 (s, 1H), 

6.97 (s, 1H), 4.66 (d, J= 6.1 Hz, 214), 4.37 (d, J= 6.1 Hz, 2H), 4.19 (s, 2I4), 2.91 (s, 2H), 1.23 (s, 

3H). 

	

15 	Intermediate 	ten-Butyl 4-Il-methyl-4-nitro-llf-pyrazot-5-yi)but-3- 

ynylcarbamate 

NHBoc 

N O2  

A solution of ten-butyl 3-butyn-l-ylearbamate (123 mg, 0.728 mmol) in NEt3  (4 mL) 

was treated with 5-bromo-l-methy1-4-nitro-17-J-pyrazole (100 mg, 0.485 mmol) and copper(I) 

20 	bromide dimethyl 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-l-ylcarbamate (123 mg, 0.728 

mmol) and copper(I) bromide dimethyl sulfide complex (10 mg, 0.049 mmol) were added and 

25 	the mixture was degassed three times. Tetrakis(triphenylphosphine)palladium(0) (28 mg, 0.024 

mmol) was added and the reaction mixture was stirred at room temperature for 48 hr. The 

mixture was diluted with EtOAc (100 mL) and washed with water (20 mL) and brine (20 niL). 

The organic layer was separated, dried over MgSO4  and the solvent removed under reduced 

pressure. Purification of the residue via silica gel column chromatography (30-40% 

30 	EtOAc/isohexane) gave tert-butyl 4-(1-methy1-4-nitro-IH-pyrazol-5-34)but-3-ynylcarbamate as a 
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yellow oil (112 mg, 78%). 'H NMR (400 MHz, CDC13) 6 8.05 (s, 1H), 5.03 (s, 1H), 3.94 (s, 3H), 

3.46 (q, J= 6.4 Hz, 2H), 2.79 (t, J= 6.4 Hz, 2H), 1.67-1.27 (m, 9H). 

Intermediate 64 	5-Ch loro-1-cyclopropylrnethy1-4-nitro-IH-pyrazo le 

N 
	CI 

NO2  

	

5 	Following the procedure for Intermediate 5 starting with 1-cyclopropylmethy1-4- 

nitropyrazole gave 5-chloro-l-cyclopropylmethyl-4-nitro-lH-pyrazole as a colorless oil (1.16 g. 

56%). 'H-NMR (400 MHz, CDCI3) 6 8.17 (s, 1H), 4.07 (d, J= 71-1z, 2H), 1.39-1.28 (m, 1H), 

0.66-0.59 (m, 2H), 0.50-0.40 (m, 214). 

	

10 
	Intermediate 65 	(R)-N-(1-(1-Cyclopropylmethyl-4-nitro-IH-pyrazol-5-yflazepan-4- 

y1)-2,2,2-trifluoroacetamide 

NO2  

Following the procedure for Intermediate 28 starting with 5-chloro-l-cyclopropyimethyi-

4-nitro-lH-pyrazole and (R)-2,2,2-trifluoro-N-(hexahydro-IH-azepin-4-y1)-acetamide gave (R)-

N-(1 -(1-cyc lopropylmethy1-4-n itro-1H-pyrazo 1-5-yflazepan-LI -y1)-2,2,2-trffluoroacetarnide as a 

15 	pale yellow gum (0.98 g, 55%). 'H-NMR (400 MHz, CDCI3) 6 8.08 (s, 1H), 6.42-6.39 (m, I H), 

4.22-4.14 (m, 1H), 4.00-3.85 (m, 2H), 3.44-3.32 (m, in), 3.30-3.15 (m, 3H), 2.25-2.05 (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). 

Intermediate 66 	(R)-tert-Butyl 2-bromo-4-(1-(cyclopropylmethyl)-5-(4-(2,2,2-

trifluoroacetamido)azepan-1-y1)-1H-pyrazol-4-ylcarbamoyflthiazol-5-ylcarbamate 

CF3  

20 

NH 

0 
'>—Br 

BocHNr-S 

Following the procedure for Intermediate 58 starting with (R)-N-(1-(1-

cyclopropylmethyt-4-nitro-1H-pyrazol-5-yflazepan-4-y1)-2,2,2-trifluoroacetamide gave (R)-tert-

butyl 2- bro mo-4-(1-cyc lopro pylmethyl-5-(4-(2,2,2-trifluo roacetami do )azepan- I -y1)-1H-pyrazo 1-

4-ylcarbamoyflthiazol-5-ylcarbamate as a pale brown solid (310 mg, 57% over two steps). 'El 

1\1 - 
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NMR (400 MHz, CDC13) 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, 211), 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 (m, 2H). 

Intermediate 67 	5-Amino-N-(5-chloro-l-methy1-1H-pyrazol-4-y1)-2-(2,6- 

5 	difluorophenyl)thiazole-4-carboxamide 

,N 
N CI 

NH 

0 

1-121\lr'S 

Following the procedure for Example 110 starting from 3-chloro-I-methyl-1H-pyrazol-4-

amine gave 5-Amino-N-(5-chloro-l-methy1-1H-pyrazol-4-y1)-2-(2,6-difiuorophenypthiazole-4- 

10 
	carboxamide as an off-white solid (146 mg, 46% over 3 steps). 'H NMR (400 MHz, d5-DMSO) 6 

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-Am ino-2-(2,6-difluoropheny1)-N-( I -(3- methoxypro pyI)-1 H- 

15 	Following the procedure for Example 107 gave, after purification via preparative HPLC, 

5-Amino-2-(2,6-difluoropheny1)-N-0-(3-methoxypropy1)-1H-pyrazol-4-ypthiazole-4-

carboxamide (0.14 g, 28% over two steps) as a cream solid. 'H (400 MHz, d6-DMS0) 6 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, 314), 3.23 (t, J= 15.4 Hz, 2H), 1.98 -1.93 (m, 2H). LCMS (ES±) m/z 394 (M+1) 

20 	Intermediate 69 	5-Amino-2-(2,6-difluoropheny1)-N-(1-(tetrahydro-2H-pyran-4-y1)- 

1H-pyrazol-4-yl)thiazole-4-carboxamide 
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0 

5 

15 

20 

25 

Following the procedure for Example 107 gave, after purification via preparative HPLC, 

5-Amino-2-(2,6-difluoropheny1)-N-(1-(tetrahydro-2H-pyran-4-y1)-1H-pyrazol-4-yOthiazo le-4-

carboxamide (0.17 g, 43% over two steps) as a light brown solid. 1 H (400 MHz, do-DMSO) S 

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 ten-Butyl 8-(1-methy1-4-nitro-IH-pyrazol-5-y1)-5,8-

diazaspiro[2.6]nonane-5-carboxylate 

N 
N -  t -  

Boc 

To a solution of 5-chloro-l-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 dihydrobromi.de (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 

mL) and washed with saturated aqueous NaHCO3  (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 Me0H and eluted with 3% 7M ammonia in.  

Me0H/DCM and concentrated under reduced pressure to give 5-(1-methy1-4-nitro-1H-pyrazol-

5-y1)-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-tent-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 tert-butyl 8-(1-methy1-4-nitro-IH-pyrazol-5-y1)-5,8-

diazaspiro[2.6]nonane-5-carboxylate as a yellow gum (200 mg, 28% over two steps). 'El NMR 

(400 MHz, CDC13) 6 8.02 and 8.00 (2s, 1H), 3.85-3.77 (m, 3H), 3.75-3.67 (m, 2H), 3.47-3.27 

(in, 414), 3.29-2.97 (m, 2H), 1.49 (s, 9H), 0.73-0.55 (in, 214), 0.47-0.38 (m, 2H). 

10 
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Intermediate 202 1-( -Methy1-4-nitro-IH-pyrazol-5-yDazepan-2-one 

0 

N 

NO2 

A mixture of azepan-2-one (136 mg, 1.2 mmol), 5-bromo-l-methyl-4-nitro-1H-pyrazole 

	

5 
	(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(dibenzylideneacetone)dipalladium(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 

	

10 
	layers were passed through a phase separation cartridge and concentrated under reduced pressure. 

The residue was purified via silica gel chromatography (0-100% EtOAc/isohexane) to give 1-(1-

methy1-4-nitro-1H-pyrazol-5-Dazepan-2-one as a brown gum (107 mg, 44%). TINMR (400 

MHz, CDCb) S 8.11 (s, 1H), 3.96 (dd, J= 15.2, 10.0 Hz, 1H), 3.76 (s, 3H), 3.53 (dd, J= 15.2, 

7.2 Hz, 1H), 2.82-2.74 (m, 214), 2.13-1.96 (m, 3H), 1.83-1.67 (m, 3H). 

Intermediate 203 tent-Butyl 4-(1-methy1-4-nitro-1H-pyrazol-5-y1)-5-oxo-1,4 diazepane-

carbov 1. 

0 

N N NBoc 
\—/ 

NO2  

Following the procedure for Intermediate 202 starting from 5-bromo-l-methyl-4-nitro-

1H-pyrazole and ten-butyl 5-oxo-1,4-diazepane-l-carboxylate gave tert-butyl 4-(1-methy1-4-

nitro-IH-pyrazol-5-y1)-5-oxo-1,4-diazepane-l-carboxylate as a brown gum (136 mg, 33%).'H 

	

20 	NMR (400 MHz, d4-MeOD) 6 8.18 (s, 114), 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 1H-pyrazol-5-y1)-1,4-oxazepan-5-one 

0 

N N 0 
NI\; 

NO2  

Following the procedure for Intermediate 202 starting from 5-bromo- 1-methy1-4-nitro- 

	

25 	1H-pyrazole and 1,4-oxazepan-5-one gave 4-(1-methy1-4-nitro-1H-pyrazol-5-y1)-1,4-oxazepan- 

5-one as an orange solid (40 mg, 13%). 'H NMR (400 MHz, CDCI3) 6 8.11 (s, 1H), 4.18 (dd, J =-

13.3, 6.4 Hz, III), 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, J = 15.6, 8.5, 2.1 Hz, 1H), 2.94 (ddd, J=15.6, 7.5, 1.8 Hz, 1H). 



OH N e  N  

,N3  
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Intermediate 205 5-Azido-1-(1-ethyl-4-nitro-1H-pyrazol-5-yDazepan-4-ol 

NO2  

A solution of 5-azidoazepan-4-ol (2.5 g, 16.0 mmol) was dissolved in dry DMSO (20 

mL) and 5-chloro-l-methyl-4-nitro-1H-pyrazole (2.70 g, 15.4 mmol) and potassium fluoride 

	

5 	(3.71 g, 64 mmol) were added. The mixture was heated at 60 °C for 16 hr, allowed to cool to 

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 via silica gel column chromatography (0-100% 

EtOAc/isohexane) gave 5-azido-1-0-ethyl-4-nitro-1H-pyrazol-5-y0azepan-4-ol as a yellow gum 

	

10 	(2.5 g, 53%). 'H NMR (400 MHz, CDCI3) 6 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, J= 2.9 Hz, 11-1), 2.24-2.12 (m, 

2H), 2.07-1.87 (m, 2H), 1.46 (t, I= 7.3 Hz, 3H). 

Intermediate 206 tert-Butyl 1-(1-ethy1-4-nitro-lH-pyrazol-5-y0-5-fluoroazepan-4- 

y lcarbamate 

15 	 No2 

To a solution of 5-azido-1-(1-ethyl-4-nitro-1H-pyrazol-5-yBazepan-4-ol (1.25 g, 4.2 

mmol) in dry DCM (20 ml) was added dropwise deoxo-Fluor© (3.8 mL, 10.6 Immo', 50% in 

THF) and the mixture was stirred at room temperature for 16 hr. The mixture was cooled in an 

ice bath, saturated aqueous NaHCO3  solution (40 mL) was added slowly (effervescence 

20 	observed) and the mixture was extracted with DCM (2 x 20 mL). The organic layer was washed 

with saturated aqueous NaHCO3  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-ethy1-4-nitro-

1H-pyrazol-5-yflazepane as a yellow gum (0.91 g). A solution of this gum (0.9 g, 3.0 mmol) in 

25 	THF/water (20 mL/4 mL) was treated with triphenylphosphine (0.8 g, 3.0 mmol) 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 mL) and then basified with 6N NaOH and 

extracted with DCM (3 x 20 mL) The combined organic layers were separated, dried over 

30 	MgSO4  and concentrated under reduced pressure to give 5-fluoro-1-(1-methyl-4-nitro-1H- 



NHBoc 

OMe 
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pyrazol-5-yDazepan-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-tert-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 MgSO4  and concentrated under reduced pressure. 

	

5 	Purification via silica gel column chromatography (0-100% EtOAc/ isohexane) gave tert-butyl 1- 

(1-ethy1-4-nitro-IH-pyrazol-5-y1)-5-fluoroazepan-4-ylcarbamate as a yellow solid (1.1 g, 70% 

over three steps). 'H NMR (400 MHz, CDCI3) 8 8.07 (s, IH), 4.96 (s, 1H), 4.74 (td, J= 7.4, 3.6 

Hz, 114), 4.65-4.58 (m, 1H), 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, 1014). 

	

10 	Intermediate 207  tent-Butyl 1-(1 -ethy1-4-nitro-1H-pyrazot-5-y1)-5-methoxyazepan-4- 

ylcarbamate 

NO2  

Following the procedure for Intermediate 120 starting from 5-azido-1-(1-ethy1-4-nitro- 

1H-pyrazol-5-yEazepan-4-ol gave tert-butyl !-(1-ethyl 4 nitro- 1 H-pyrazo1-5-34)-5- 

methoxyarcpan-4-ylearbamate as a yellow guru (0.59 g, 	o er three s eps). 	NMR (400 

MHz, CDC13) 8 8.09-8.03 (m, 1H), 4.21-3.99 (m, 4H.), 3.54-3.30 (m, 4H), 3.33-3.05 (m, 414), 

2.40-2.30 (m, 1H), 2.08-1.98 (m, 1H), 1.95-1.78 (m, 2H), 1.50-1.40 (m, 12I1). 

Intermediate 208  tert-Butyl 1-(1-cyclopropyl 4 nitro- 1H-pyrazol-5-yl)-5-

20 methoxyazepan-4-ylcarbamate 

NO2  

Following the procedure for Intermediate 120 starting from 5-azido-1-(1-cyclopropy1-4-

nitro-1H-pyrazol-5-yl)azepan-4-ol gave tert-butyl. 1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-y1)-5-

methoxyazepan-4-ylcarbamate as a yellow gum (0.67 g, 70% over three steps). 1H NMR (400 

25 

	

	MHz, CDC13) 6 7.96 (s, 1H), 5.38 (m, IH), 4.15-4.08 (m, 1H), 3.68-3.31 (m, 714), 3.28-3.18 (m, 

1 H), 3.07 (ddd, ./= 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, 9111), 1.26-1.13 (m, 4 FI). 

Intermediate 209  syn-5- Azido -1-( 1-(2,2-difl uo rocthy 	ro -111-pyrazol-5 -ypazepan- 

4-ol 



F 

Ni 

NHBoc 

JOH 
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F-J-1 

NO2  

Following the procedure for Intermediate 119 starting from anti-5-azido-1-(1-(2,2-

difluoroethyl)-4-nitro-lif-pyrazol-5-ypazepan-4-ol gave syn-5-azido-1-(1-(2,2-difluoroethyl)-4-

nitro-1H-pyrazol-5-ypazepan-4-ol as a brown gum (0.57 g, 92% over two steps). 'H NMR (400 

5 	MHz, CDC13) 6 8.15-8.07 (m, 1H), 6.35-6.02 (m, 1H), 4.55-4.35 (m, 211), 3.83 (tt„/ = 8.8, 2.9 

Hz, 1H), 3.70-3.62 (m, 1H), 3.37 (t, J = 11.8 Hz, 1H), 3.32-3.18 (m, 3H), 2.46 (d, J= 2.9 Hz, 

1H), 2.25-2.12 (m, 2 H), 2.11-1.85 (m, 2H). 

Intermediate 210  tert-Butyl 1-(1-(2,2-difluoroethyl)-4-ni o 1H-pyrazol-5-y1)-5-

hydroxyazepan-4-ylearbamate 

F  

NO2 

12=_ s.zartri, 	s-azido 2 - 

difluoroethyl)-4-nitro- I H-pyrazol-5-yl)azepan-4-ol gave tent-butyl 1-(1-(2,2-difluoroethyl)-4-

nitro-IH-pyrazol-5-y1)-5-hydroxyazepan-4-ylcarbamate as a yellow gum (0.33 g, 47% over two 

steps). 'H NMR (400 MHz, CDC13) 6 8.12 (s, 1H), 6.32-6.05 (m, 1H), 5.06 (d, 1= 7.9 Hz, 111), 

15 	4.64-4.40 (m, 214), 4.23 (m, 1H), 3.89 (m, 1H), 3.45-3.29 (m, 2H), 3.18-3.09 (m, 2H), 2.60 (m, 

114), 2.20-1.93 (m, 3H), 1.86 (dd, J= 14.1, 5.4 Hz, 1I4), 1.44 (s, 9H). 

Intermediate 211  syn-5-Azido-1-(1-ethyl-4-nitro- 1H-pyrazol-5-y1) azepan-4-o 1 

NO2  

Following the procedure for Intermediate 119 starting from anti-5-azido-1-(1-ethyl-4- 

20 	nitro-1H-pyrazol-5-yl)azepan-4-ol gave syn-5-azido-1-(1-ethy1-4-nitro-1H-pyrazol-5-ypazepan-

4-01 as a brown gum (0.5 g, 81% over two steps). 'H NMR (400 MHz, CDC13) 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, 

1H), 1.99-1.84 (m, 2H), 1.42-1.14 (m, 514), 1.10-0.84 (m, 3H). 

Intermediate 212  tert-Butyl 1-(1-ethy1-4-nitro-1H-pyrazol-5-y1)-5-methoxyazepan-4- 

25 	ylcarbamate 

I0 
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NO2  

Following the procedure for Intermediate 120 starting from syn-5-azido-1-(1-ethyl-4-

nitro-1H-pyrazol-5-yl)azepan-4-ol gave tert-butyl 1-(1-ethy1-4-nitro-1H-pyrazol-5-y1)-5-

methoxyazepan-4-ylearbamate as a yellow gum (0.46 g, 70% over three steps). 'H NMR (400 

5 	MHz, CDC13) 6 8.06 (s, 1H), 5.11 (t, J= 8.8 Hz, 1H), 4.14 (q, J= 7.3 Hz, 2H), 3.94 (m, 1 FI), 

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, J=13.4 

Hz, 141), 2.26-2.02 (m, 2H), 1.88-1.76 (m, 2H), 1.45-1.35 (m, 12H). 

Intermediate 213 3-(1-Methy1-4-nitro-111-pyrazol-5-y1)-8-oxa-3-

azabicyclo[3.2.1]octane 

10 	 NO2 

8-Oxa-3-azabyclo[3.2.1]octane hydrochloride (150 mg, 1.0 mmol) and DIPEA (0.26 mL, 

1.5 	Ao11 ere stirred in DMSO (4 rriL) for 15 min at room temperature. 5-Chloro-l-methyl-4- 

:,; 	ic (150 mg, 0.95 mmoi) 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 
15 

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 

MgSO4  and concentrated under reduced pressure to give 3-(1 -methy1-4-nitro-IH-pyrazol-5-y1)-

8-oxa-3-azabicyclo[3.2.1]octane (220 mg, 92%).'H NMR (400 MHz CDC13) 6 8.04 (s, 1H), 

4.43 (s, 2H), 3.86 (s, 314), 3.73-3.70 (m, 214), 2.61-2.58 (m 2H), 2.09-2.07 (m, 414). 

20 	Intermediate 214 3-(1-Methyl-4-nitro-1H-pyrazol-5-y1)-3-azabicyclo[3.2.1]octane 

NO2  

Following the procedure for Intermediate 213 starting from (IR, 58)-3- 

azabyclo[3.2.1]octane hydrochloride gave 3-(1-methyl 4 nitro-1H-pyrazol-5-y0-3- 

azabicyclo[3.2.1]octane as an off-white solid (290 mg, 99%). 	NMR (400 MHz CDC13) 6 8.03 

25 	(s, 1H), 3.81 (s, 3H), 3.44 (d, J= 10.1 Hz, 214), 2.66-2.59 (m, 2H), 2.29 (br s, 2H), 1.78-1.71 (m, 

4H), 1.64-1.59 (m, 2H). 

Intermediate 215 4-0 -Methy1-4-nitro-1H-pyrazo45-y1)-1,4-thiazepane 1,1-dioxide 
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NO2  

1,4-Thiazepane hydrochloride (153 mg, 1 mmol) and DIPEA (0.26 mL, 1.5 mmol) were 

stirred in HMSO (4 tnL) for 15 min at room temperature. 5-Chloro-l-methyl-4-nitro-1H- 

	

5 
	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 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 MgSO4  

and concentrated under reduced pressure to give 3-(1-methy1-4-nitro-IH-pyrazol-5-y1)-8-oxa-3- 

	

10 
	azabicyclo[3.2.1)octanc (220 mg, 92%). This intermediate was dissolved in DCM (10 mL), 

cooled to 0 °C, treated with in-chloroperbenzoic acid (400 mg, 1.9 mmol) and the resulting 

mixture stirred at room b.mnperature 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 phase separation cartridge and concentrated under reduced pressure to give 4- 

( 1 -rnethv I-4-nit re- I. 	 iazepane 1,1-dioxide (280 mg, 97% over two steps) as 

a yellow solid. 1 	k46,0 MHz, 	3 ) 6 8.I4 (5, 111), 3.87 (s, 311), 3.59-3.55 (m, 2H), 3.41- 

3.36 (m, 6H), 2.29-2.24 (m, 2H). 

Intermediate 218 (Z)-1-(1-Methyl-4-nitro-Iff-pyrazol-5-y0cyclohept-4-enol 

N 

OH 

NO2  

To a solution of 1-methyl-4-nitro-Ift-pyrazole (1.5 g, 11.8 mmol) and (Z)-cyclohept-4- 

20 	enone (1.4 g, 13.0 mmol) in dry THE (30 mL) under nitrogen cooled to -78 °C was added 

dropwise a solution of lithium hexamethyldisilazide (1.0 M in THE, 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 wain 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 MgSO4  and 

concentrated under reduced pressure. Purification via silica gel column chromatography (20-25% 

EtOAc) gave (7)-1-(1-methyl-4-nitro-1H-pyrazol-5-yflcyclohept-4-enol as a tan oil (1.37 g, 

49%). TI NMR (400 MHz, CDC13) 6 8.03 (s, 1H), 5.96-5.86 (m, 2H), 4.13 (s, 3H), 3.70 (s, 1H), 

2.63-2.54 (m, 2H), 2.41-2.31 (m, 2H), 2.16-2.03 (m, 2H), 2.00-1.92 (m, 2H). 

30 	Intermediate 219 5-((1E,42)-Cyclohepta-1,4-dieny0-1-methyl-4-nitro-1H-pyrazolc 
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NO2  

To a solution of (7)-1-(1-methyl-4-nitro-1H-pyrazol-5-y0cyclohept-4-enol (1.35 g, 5.70 

mmol) in dry DCM (60 mL) was added dropwise a solution of deoxo-Fluor® (50% in THF, 6.2 

mL, 17.1 mmol) and the reaction mixture was stirred at room temperature for 90 min. The 

	

5 	mixture was cooled to 0 °C and saturated aqueous NaHCO3  solution (70 mL) was added, 

dropwise initially, and extracted with DCM (100 mL). The organic layer was separated, dried 

over MgSO4, and concentrated under reduced pressure. Purification via silica gel column.  

chromatography (15-20% Et0Adhexane) gave 5-((lE,4Z)-cyclohepta-1,4-dieny1)-1-methyl-4-

nitro-1H-pyrazole as a pale yellow oil (523 mg, 42%). 'H NMR (400 MHz, CDC13) 6 8.06 (s, 

	

10 	IH), 5.90 (t,J= 5.6 Hz, 1H), 5.88-5.79 (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  (Z)-5-;,1-F" 3cyclohept-4-eny1)-1-methyl-4-nitro-IH-pyrazole 

Following the procedure for Intermediate 219 gave (7)-5-(1-fluorocyclohept-4-eny1)-1- 

15 

	

	methyl-4-nitro-1H-pyrazole as an off-white solid (615 mg, 45%). 'H NMR (400 MHz, CDCI3) 6 

8.03 and 8.02 (2s, 1H), 5.98-5.94 (m, 2H), 4.10 and 4.08 (2s, 311), 2.67-2.54 (m, 3H), 2.49 (t, J= 

13.6 Hz, In), 2.10-1.93 (m, 4H). 

Intermediate 221 (E)-2-Azido-5-(1-methy1-4-nitro-1H-pyrazol-5-y0cyclohept-4-enol 

N 

N 'OH 

NO2  

20 	To a solution of 5-((lE,4Z)-cyclo hepta-1,4-dienyI)-1-methyl-4-nitro-IH-pyrazo le (520 

mg, 2.37 mmol) in DCM (20 mL) cooled to 0 °C was added portionwise in-CPBA (70%, 646 mg, 

2.61 mmol). The reaction mixture was allowed to warm to room temperature and stirred for 90 

min. Saturated aqueous NaHCO3  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 MgSai, and concentrated under reduced pressure to give a pate yellow solid (595 mg). 

A suspension of this solid (590 mg, 2.51 mmol) in McOH/water (16mL/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 Me0H was removed under reduced pressure, the 
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residue diluted with water (20 mL) and extracted with EtOAc (100 mL). The organic layer was 

washed with brine (20 mL), separated, dried over MgSO4, and concentrated under reduced 

pressure. Purification via silica gel column chromatography (50-60% EtOAc/isohexane) gave 

(E)-2-azido-5-0-methy1-4-nitro-1H-pyrazol-5-yDcyclohept-4-enol as a pale yellow oil (294 mg, 

	

5 	42% over two steps). 1H NMR (400 MHz, CDC13) S 8.06 (s, 1H), 5.96 (dd„J= 8.3, 4.9 Hz, 1I1), 

3.84-3.70 (m, 4H), 3.56-3.47 (m, 1H), 2.71 (ddd, J= 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  text-Butyl 2-(2,6-difluoropheny1)-4-(5-(4-fluoro-5-(2,2,2- 

trifluo roacetamido)cyc to hepty1)-1-methyl-IH-pyrazo 1-4-ylcarbamoyl)thiazo 1-5-ylearbamate 

	

10 	(Diastereomer 1) 

F 

2 

mg, 1.62 mmol) in dry DCM (20 mL) under nitrogen was added dropwise a solution of deoxo-

Fluor® (50% in THF, 1.5 mL, 4.05 mmol) and the mixture stirred at room temperature for 2 hr. 

15 	Saturated aqueous NaHCO3  solution (20 mL) was added and the mixture was extracted with 

DCM (75 mL). The organic layer was washed with NaHCO3  solution (20 mL), separated, dried 

over MgSO4, and concentrated under reduced pressure. Purification of the residue via silica gel 

column chromatography (20-40% EtOAe/isohexane) gave a pale yellow oil (260 mg). A solution 

of this oil (250 mg, 0.89 mmol) in THF/water (1.0 mL/2 mL) was treated with 

20 	triphenylphosphine (234 mg, 0.89 mmol) and the mixture was heated at 60 °C for 6 hr. More 

triphenylphosphine (24 mg, 0.09 mmol) was added to the reaction mixture, which was heated at 

60 °C for 1 hr. The mixture was partitioned between EtOAc (75 inE) and saturated aqueous 

NaHCO3  solution (10 mL) and the organic layer was separated, dried over MgSO4  and 

concentrated under reduced pressure to give a yellow oil. To a solution of this oil (227 mg, 0.89 

25 	mmol) and DIPEA (0.47 mL, 2.69 1=01) 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 

separated, dried over MgSO4, and concentrated under reduced pressure to give a pale yellow 

viscous oil (240 mg). A solution of this oil (240 mg, 0.69 mmol) in Me0H (50 mL) was passed 

30 	through the H-Cube® (full H2, 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 rriL) was added DIPEA (1.0 mL), PyBOP (767 mg, 1.48 

mmol) and 5-(tert-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 

	

5 	added and the mixture extracted with DCM (100 mL and 30 raL). The organic layers were 

combined, dried over MgSO4  and the solvent 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-difluoropheny0-4-(5-(4-fluoro-5-(2,2,2-

trifluoroacetamido)cyclohepty1)-1-methyl-1H-pyrazo1-4-yicarbamoyl)thiazol-5-ylcarbamate 

	

10 	(Diastereomer 1) as an off-white solid (53 mg, 5% over five steps). 'H NMR (400 MHz, CDC13) 

6 10.31 (s, 1H), 8.70 (s, 1H), 7.79 (s, 1H), 7.40-7.33 (m, 1H), 7.10-7.01 (m, 2H), 6.41 (d, — 7.3 

Hz, 1H), 4.81-4.62 (m, 1H), 4.17-4.06 (m, IH), 3.86 (s, 3H), 2.90-2.79 (m, 1H), 2.40-2.28 (m, 

1H), 2.22-1.89 (m, 5H), 1.79-1.67 (m, 1 H), 1.60-1.48 (m, 10 H). 

Intermediate 223  ten-Butyl 2-(2,6-difluoropheny1)445—(:i-fluoro-5-(2,2,2- 

	

15 	trifluoroacetamido)cyclohepty1)-1-methyl-IH-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate 

(Diastereomer 2) 

F 

Following the procedure for Intermediate 222 gave tert-butyl 2-(2,6-difluorophenyI)-4- 

(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cyclohepty1)-1-methyl-1H-pyrazol-4- 

20 	ylcarbamoyl)thiazol-5-ylcarbamate (Diastereomer 2) as a white solid (28 mg, 3% over five steps). 

'H NMR (400 MHz, CDCI3 ) 0 10.31 (s, 114), 8.70 (s, 1H), 7.79 (s, 1H), 7.41-7.32 (m, 1H), 7.12-

7.02 (m, 2H), 6.50 (d, J = 7.4 Hz, 111), 4.81-4.63 (m, 1H), 4.18-4.05 (n, 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  ten-Butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2- 

25 	uoro acetamido)cyc lo hepty1)-1-methyl-IH-pyrazo I-4-ylcarbamo yOthiazo 	arbamate 

(Diastcreomer 3 and Diastereomer 4) 
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F 

Following the procedure for Intermediate 222 gave, alter purification via silica get 

column chromatography, tert-butyl 2-(2,6-difluorophenyl)-4-(5-(4-fluoro-5-(2,2,2- 

trifluoroacetamido )cyclo hepty1)-1-methyl-1H-pyrazol-4-ylcarbamoyflthiazo I-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). 	NMR (400 MHz, CDC13) 6 10.35 (s, 114), 8.56 (s, I H), 7.78 (s, 

114), 7.44-7.35 (m, 11-1), 7.11-7.01 (m, 214), 6.46 (d, J = 8.0 Hz, 1H), 4.64-4.44 (m, 1H), 4.26-

4.19 (s, 114), 3.85 (s, 314), 3.05-2.95 (s, 1H), 2.36-2.27 (m, 1H), 2.09-1.84 (m. 714), 1.54 (s, 9H). 

Intermediate 225 tert-Butyl 2-(2,6-difluorophenyl)-4-(5 (4-fluoro-5-(2,2,2- 

	

10 	trifluoroacetamido)cyclohepty1)-1-methyl-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate 

(Diastereomer 5) 

0 
HN 

CF3  

N; N 

	

	
F 

\NH 

F 

Following the procedure for Intermediate 222 gave ten-butyl 2-(2,6-difluorophenyI)-4- 

(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cyclohepty1)-1-methyl-1H-pyrazol-4- 

15 	ylcarbamoyOthiazol-5-ylearbamate (Diastereomer 5) as a white solid (28 mg, 3% over five steps). 

'14 NMR (400 MHz, CDC13) 6 10.31 (s, 1H), 8.74 (s, 1H), 7.84 (s, 1H), 7.40-7.33 (in, 1H), 7.14-

7.04 (m, 214), 6.63 (d, J= 8.5 Hz, 114), 5.06-4.88 (m, 1H), 4.30-4.16 (m, IH), 3.85 (s, 3H), 3.09-

2.99 (m, 11-1), 2.35-1.88 (m, 814), 1.54 (s, 9H). 

Intermediate 226 ten-Butyl 2-(2,6-difluoropheny1)-4-(5-(4-fluoro-5-(2,2,2- 

20 	trifluoroacetarnido)cyclohepty1)- I -methyl-1H-pyrazo1-4-ylearbamoyOthiazol-5-ylcarbamate 

(Diastereomer 6, Diastereomer 7 and Diastereomer 8) 
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0 
FIN4 

CF3  

NH 

BocHN-r—S  

F 

F 

Following the procedure for Intermediate 222 gave tert-butyl 2-(2,6-difluoropheny1)-4-

(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cycloheptyl)- I -methy1-1H-pyrazol-4-

ylcarbamoypthiazol-5-ylcarbamate (Diastereomer 6, Diastereomer 7 and Diastereomer 8) as a 

5 	white solid (76 mg, 7% over five steps). '1-1NMR (400 MHz, CDC13) d 10.35 and 10.31 (2s, 1H), 

8.74 and 8.61 (2s, 1H), 7.84 and 7.75 (2s, 1H), 7.41-7.34 (m, IH), 7.12-7.02 (m, 2H), 6.73-6.58 

(m, 114), 4.31-4.11 (m, 111), 3.86 and 3.85 (2s, 311), 3.08-2.97 (m, 114), 2.44-1.71 (m, 914), 1.55 

(s, 9H). 

Intermediate 227  (E)-5-(6,6-Difluorocyclohept-l-eny1)-1-methyl-4- 	H-pyrazoie 

N
,N 

10 	 NO2 

(E)-3-0xocyclohept-l-enyl trifluoromethanesulfonate (1.8 g, 6.98 mmol), 

4,4,41,41,5,5,51,5'-octamethy1-2,2'-bi(1,3,2-dioxaborolane) (2.42 g, 9.52 mmol), potassium acetate 

(1.56 g, 15.8 mmol) and Pd(dpp0C12. 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 

15 	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)C12  DCM 

complex (0.32 g, 0.39 mmol) and 5-chloro-l-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 

20 	through Celitet. 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 via 

silica gel column chromatography (0-100% EtOAe/isohexane) gave an oil (460 mg). A solution 

of this oil (440 mg, 1.86 rrirrio I) in DCM (8 mL) was treated with deoxo-Fluor® (50% solution in 

25 	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 NaHCO3  (50 mL). The organic layer was washed with water (2 x 20 mL), 
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passed through a phase separation cartridge and the solvent removed under reduced pressure. 

Purification via silica gel column chromatography (0-40% EtOAe/isohexane) gave (E)-5-(6,6- 

difluorocyclohept-l-eny1)-1-methyl-4-nitro-1H-pyrazole as an oil (0.16 g, 33% over three steps). 

NMR (400 MHz, CDC13) 6 8.06 (s, 1H), 6.24-6.16 (m, 1H), 3.84 (s, 3H), 2.49-2.31 (m, 4H), 

5 	1.88-1.75 (m, 3H), 1.60 (d, J= 6.5 Fiz, 1H). 

Intermediate 228 N-(4-Methy1-1-(1-methy1-4-n o-1H-pyrazol-5-ypazepan-4- 

yl)acetamide 

NO2 

4-Methyl-1-(1-methyl-4-nitro-IH-pyrazot-5-ypazepan-4-ol (610 mg, 2.40 mmo 0 was 

10 	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 brine (20 mL), passed through a phase 

semtratton cartridge and concentrated under reduced pressure to give A-(4-methyl-f 

15 	nitro-1H-pyrazol-5-yDazepan-4-ypacetamide as a yellow solid (660 mg, 93%). 'H INIVIR (400 

MHz, CDC13) 6 8.05-7.98 (m, 1H), 5.31 (s, 1H), 3.81-3.73 (m, 3H), 3.35 (ddd, J= 14.2, 9.3, 2.2 

Hz, 1H), 3.22 (t, J= 5.9 Hz, 2H), 3.09 (ddd, J= 14.2, 7.6, 2.5 Hz, 1H), 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-l-methy1-1H-pyrazol-5-y1)-5-ethoxyazepan-4-y1)- 

20 	2,2,2-trifluoroacetamide 

NH2 

Following the procedure for Intermediate 54 starting from 5-azido-1-(1-methy1-4-nitro-

1H-pyrazol-5-y0azepan-4-ol and iodoethane gave N-(1-(4-amino-l-methy1-1H-pyrazol-5-y1)-5-

ethoxyazepan-4-y1)-2,2,2-trifluoroacetamide as a pink gum (151 mg, 60% over four steps). 'H 

25 	NMR (400 MHz, CDC13) 8 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, J = 14.4, 4.4 Hz, 1H), 2.64-2.27 (m, 3H), 1.89-1.76 (m, 3H), 1.22 (t, 

J = 7.0 Hz, 3H). 

Intermediate 230 syn-5-Azido-1-(1-cyclopropy1-4-nitro-1H-pyrazol-5-yl)azepan-4-ol 
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NO2  

Following the procedure for Intermediate 119 starting from anti-5-azido-1-(1-

cyclopropy1-4-nitro-1H-pyrazol-5-ypazepan-4-ol gave syn-5-azido-1-(1-cyclopropy1-4-nitro-1H- 

pyrazol-5-ypazepan-4-ol as a brown oil (560 mg, 78% over two steps). 'H NMR (400 MHz, 

5 

	

	CDC13) 6 7.97-7.92 (m, 11-1), 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, 2H), 2.02-1.88 (m, 2H), 1.28-1.23 (m, 2H), 1.15-1.05 (m, 2H). OH not observed. 

Intermediate 231  ten-Butyl 1-(1-cyclopropy1-4-nitro-TH-pyrazol-5-y1)-5-

methoxyazepan-4-ylcarbamate 

NHBoc 

,o0Me 

NO2  

10 	Following the procedure for Intermediate 120 starting from syn-5-azido-1-(1-

cyclopropyl-4-nitro-IH-pyrazol-5-y0azepan-4-ol gave ten-butyl 1-(1-cyclopropy1-4-nitro-1H-

rwravnl-S_vh_C_rnotbnyva7r•nnw-4-vIrarhprnratn as a yellow nil (440 rns* 61 0 ,, over three ornc 

'H NMR (400 MHz, CDC13) 6 7.95 (s, 1H), 5.21 (d, J= 9.0 Hz, 1H), 4.00 (d, J= 10.3 Hz, 114), 

3.73-3.51 (m, 3H), 3.56-3.27 (m, 4H), 3.26-3.18 (m, 1H), 3.10 (d, J = 13.5 Hz, IH), 2.28-2.16 

15 	(m, 1H), 2.15-2.06 (rn, 1H), 1.93-139 (m, 2H), 1.46 (s, 9H), 1.37-1.03 (m, 4H). 

Intermediate 232  1-(1-Methy1-4-nitro-IH-pyrazol-5-y1)-4-(trifluoromethyDaze an-4-ol 

CF3  
OH 

NO2  

To a solution of benzyl 4-oxoazepanc-l-carboxylate (2.0 g, 8.08 mmol) in 

20 
	trifluoromethyltrimethylsilane (1.42 mL, 9.70 mmol) was added caesium fluoride (70.4 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. HCI solution 

(50 mL). The mixture was extracted with EtOAc (3 x 50 mL) and the combined organic layers 

were washed with brine (50 mL), separated, dried over 1vlgSO4  and the solvent removed under 

25 
	reduced pressure. Purification via silica gel column chromatography (0-100% EtOAc/isohexane) 

gave benzyl 4-hydroxy-4-(trifluoromethypazepane-l-carboxylate as a yellow oil (1.48 g). To a 

solution of this oil (1.3 g, 4.1 mmol) in 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 

N 
N

\\  



,N
I  

N 
\ 

SOH 
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5 

10 

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 5-chloro-l-methyl-4-nitro-1H-pyrazolc (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 MgSO4  and the solvent 

removed under reduced pressure. Purification via silica gel column chromatography (0-100% 

EtOAc/isohexane) gave 1-(1-methy1-4-nitro-1H-pyrazol-5-y1)-4-(trifluoromethyfiazepan-4-ol as 

a yellow solid (1.06 g, 40% over three steps). 'H NMR (400 MHz, CDC13) 6 8.04 (s, 1H), 3.78 

(s, 311), 3.71 (ddd, J= 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, 114), 2.31-2.13 (m, 1H), 2.14-1.94 (m, 5H), 1.92-

1.83 (m, 1H). 

Intermediate 233 (E)-7-Azido-4-(1-methy1-4-nitro-111-pyrazol-5-yficyclohep 3-enol 

N3 

NO2  

the procedure fur o tro - 1 

pyrazo1-5-yficyclohept-3-enol as a pale yellow oil (244 mg, 35% over two steps). 'H NMR (400 

MHz, CDC13) 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, 1I-1), 1.97-1.86 (m, 1 H). OH not observed. 

Intermediate 234  tert-butyl (E)-2-methoxy-5-0-methy1-4-nitro-1H-pyrazol-5- 

20 	y peyote hept-4-enylearbamate 

NHBoc 

N 	 "00Me 
N  

NO2 

Following the procedure for Intermediate 120 starting from (E)-7-azido-4-(1-methyl-4-

nitro-1H-pyrazol-5-yl)eyelohept-3-enol gave tert-b utyl (E)-2-methoxy-5-(1-methyl-4-nitro- 1H-

pyrazo1-5-yl)cyclohept-4-enylcarbamate as a pale yellow solid (360 mg, 62% over three steps). 

25 	'H NMR (400 MHz, CDCI3 ) 6 8.05 (s, 114), 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 (t, J = 7.6 Hz, 11-1), 2.71-2.44 (m, 3H), 2.34 (t, J = 11.7 Hz, I H), 

2.22-2.11 (m, 1H), 1.86-1.74 (m, 1H), 1.47 (s, 9H). 

Intermediate 235  tert-Butyl 4-methyl-1-(1-methyl-4-nitro-1H-pyrazol-5-yfiazepan-4-

ylcarbamate 
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5 

10 

20 

25 

30 

NHBoc 

NO2  

To a solution of benzyl 4-oxoazepane-1-carboxylate (2.0 g, 8.09 mmol) in diethyl ether 

(18 mL) cooled to -78 °C was added dropwise a solution of methyllithium lithium bromide 

complex (1.5 M in Etz0, 10.8 mL, 16.17 mmol). The reaction mixture was stirred at -78 °C for 

30 min before being quenched with a saturated solution of ammonium chloride (50 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 MgSO4  and the solvent removed under reduced 

pressure. Purification via silica gel column chromatography (0-50% EtOAc/isohexane) gave 

benzyl 4-hydroxy-4-methylazepane-l-carboxylate as a light yellow oil (1.94 g). A solution of 

this oil (884 mg, 3.36 mmol) in. Me0H (10 mL) was passed through the H-Cube® (full H2, 50 °C, 

flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge) and the solvent removed under reduced 

pressure. The residue was dissolved in DMSO (10 mL) and 5-chloro-l-methy1-4-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 hr before being quenched with water (30 niL). The 

mixture was extracted with EtOAc (3 x 30 mi..) and the combined organic layers were washed 

with water (20 mL), separated, dried over MgSO4 and the solvent removed under reduced 

pressure. Purification via silica gel column chromatography (0-100% Et0Ac/isohcxanc) gave 4-

methyl-1-(1 -methy1-4-nitro-1H-pyrazol-5-yl)azepan-4-ol as a yellow oil (290 mg). To a solution 

of this oil (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 MgSO4 and the solvent removed under 

reduced pressure. Purification via silica gel column chromatography (0-50% EtOAc/isohexane) 

gave 2-chloro-N-(4-methyl-1-( I -met hy1-4-nitro-1H-p yrazol-5-yDazepan-4-ypac et amide as a 

yellow oil (264 mg). To a solution of this oil (264 mg, 0.80 inmol) 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 residue was passed through an SCX column eluting with IM NH3  in MOOR to give 4-

methyl-1-0 -methy1-4-nitro-1H-pyrazol-5-y0azepan-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) 



'OH 

N 

N 
N 

\\_ 
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followed by di-tert-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% 
5 

EtOAc/isohexane) gave tent-butyl 4-methy1-1-(1-methy1-4-nitro-IH-pyrazol-5-ypazepan-4- 

ylcarbamate as a yellow oil (188 mg, 14% over six steps). 'FT NMR (400 MHz, CDCL) 6 8.03 (s, 

1H), 4.53 (s, 1H), 3.78 (s, 3H), 3.38-3.28 (m, IH), 3.28-3.16 (m, 2H), 3.11-3.03 (m, IH), 2.28-

2.12 (in, 2H), 1.90-1.69 (m, 4H), 1.44 (d„./ = 7.2 Hz, 1211). 

Intermediate 236 5-(4-Fluoro-8-oxabicyclo[5.1.0]octan-4-y1)-1-met y1-4 itro-1H- 

I 0 	pyrazo le 

To a solution of (Z)-5-(1-fluorocyclohept-4-eny1)-1-methyl-4-nitro-1H-pyrazole (900 mg, 

3.77 mmol) in DCM (30 mL) at 0 °C was added portionwise meta-chloroperoxybenzoic acid (1.0 

a. 4.14 mmol). The reaction mixture was allowed to warm to room temperature and stirred for 90 

s;2il•.;talcci 	 (30 mi.:). The: 

mixture was extracted with DCM (100 mL), washed with aqueous 2 M NaOH (2 x 50 mL) and 

brine (30 mL). The organic layer was separated, dried over MgSO4  and concentrated under 

reduced pressure to give 5-(4-fluoro-8-oxabicyclor5.1.01octan-4-y1)-1-methyl-4-nitro-111- 

pyrazole as a colourless solid (982 mg, quantitative) as a 2:5 ratio of diastereomers. 	NMR 

20 	(400 MHz, CDC13) 6 8.07 and 8.01 (2 s, 111), 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-methy1-4-nitro-1H-pyrazol-5-yficycloheptanol 

NO2  

A solution of 5-(4-fluoro-8-oxabicyclo [5.1.0]o ctan-4-y1)-1-methyl-4-nitro-1H-pyrazo le 

25 	(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 EtOAc (100 mL) and the organic layer was 

washed with water (7 x 20 mL), washed with brine (20 inL), separated, dried over MgSO4, and 

concentrated under reduced pressure. Purification via silica gel column chromatography (40% 

30 	EtOAc/isohexane) gave 2-azido-5-fluoro-5-(1-methy1-4-nitro-1H-pyrazol-5-yl)cycloheptanol as 
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a white solid (145 mg, 48%). 'H NMR. (400 MHz, CDC13) 8 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, IH), 2.87-2.55 (m, 2H), 2.33-2.21 

(m, 2H), 2.17-1.98 (m, 3H), 1.98-1.84 (m, 2H). 

Inten-nediate 238 tert-Butyl 5-fluoro-2-metho xy-5-(1-methy1-4-nitro-1H-pyrazol-5- 

	

5 	yl)cycloheptylcarbamate 

NHBoc 

N
,N 	 i0Me 

F 

NO2 

Following the procedure for Intermediate 120 starting from 2-azido-5-fluoro-5-(1 - 

met hy l-4-nitro-1H-pyrazol-5-yl)cyc lo hept anol gave tert-butyl 5-fluoro-2-methoxy-5-(1-methy1- 

4-nitro-1H-pyrazol-5-Acycloheptylearbamate as an off-white solid (155 mg, 53% over three 

	

10 	steps). `1-1NMR (400 MHz, CDC13) 6 8.06 (s, 1H), 4.08 and 4.06 (2 s, 3H), 3.82 (d, J= 8.8 Hz, 

III), 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 tert-Butyl 1-(4-amino-l-methy1-1H-pyrazol-5-y1)-5-fluoroazepan-4-

ylcarbamate 

NHBoc 

rq 	IMF 

M-12  
15 

To a solution of 5-azido-i-(1-rnethyl-4-nitro-111-pyrazol-5-yBazepan-4-ol (5.4 g, 19.2 

mmol) in DCM (150 mL) at 0 °C was added dropwise a solution of Deoxofluor®  in THF (18.5 

mL, 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 

20 
	hydrogen carbonate (300 mt) 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 MgSO4  and the solvent removed under reduced 

pressure. Purification via silica gel column chromatography (0-100% EtOAc/isohexane) gave 4-

azido-5-fluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)azepane as a pale green gum (3.66 g). To a 

25 
	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 mmol). 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 HC1 aqueous solution (100 mL) 

and washed with water (2 x 1.00 mL). The combined aqueous layers were washed with EtOAc 

30 
	(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 MgSO4 and the solvent removed 
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under reduced pressure to give 5-fluoro-1-(1-methyl,4-nitro-1H-pyrazo1-5-ypazepan-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-tert-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 tert-buty1-5-fluoro-1-(1-methy1-4-nitro-1H-pyrazol-5-yl)azepan-4-

ylearbamate as a pale yellow solid (3.7 g, 86%). To a solution of this solid (1,5 g, 4.19 mmol) in 

Me0H (100 mL) was added ammonium formate (1.95 g, 33.58 rnmol) 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 

residac was dissolved in 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 tert-butyl 1-(4-amino-1 -methy1-1H-pyrazol-5-y1)-5-fluoroazepan-4-ylcarbamate 

4 7..rule solid (1.37 g, 54% over four steps). 'H NMR (400 MHz, CDC13) S 7.13 (s, I H), 6.28 

(s, 1H), 4.75 (d,,1 = 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, IH), 2.10-1.97 (m, 1H), 1.89-1.80 (m, 11-1), 1.75-1.54 (m, 1H), 

;Hi 

intermediate 240  tert-Butyl 1-(4-(5-(tert-butoxy-carbony1)-amino-2-bromotl azole-4-

carboxamido)-1-methy1-1H-pyrazol-5-y1)-5-fluoroazepan-4-ylcarbamate 

NHBoc 

N" 
F 

NH 

0 	
I 
	

Br 

BocHN"'S  

A solution of PyBOP (3.06 g, 5.03 mmol) and 2-bromo-5-(tert-butoxycarbonyl-

amino)thiazole-4-carboxylic acid (1.63 g, 5.04 mmol) in DCM (50 mL) was stirred at room 

temperature for 15 min. tort-Butyl 1-(4-amino-l-methyl-1H-pyrazol-5-y1)-5-fluoroazepan-4-

ylcarbamate (1.37 g, 4.20 mmol) and DIPEA (1.17 mL, 6.71 mmol) were added and the mixture 

25 	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-

broi nothiazole-4-carboxamido)-1-methy 1-1H-pyrazol-5-y1)-5- fluor° azepan-4-y lcarbamate as a 

30 	pink solid (2.50 g, 94%). 11-1NMR (400 MHz, CDC13) 6 10.27 (s, 1H), 8.27 (s, 1H), 7.64 (s, 1H), 

5 

10 

15 

20 
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5.01 (s, 114), 4.86-4.60 (m, 111), 3.81-3.64 (m, 3H), 3.44-3.27 (m, 214), 3.15-3.07 (m, 2H), 2.28- 

2.10 (m, 3H), 1.92-1.70 (m, 2H), 1.52 (s, 9F1), 1.44 (s, 9H). 

Intermediate 240a  6-azido-6-methyl-cyclohex-3-en-1-01 

N3  pH 

	

5 	Sodium hydrogencarbonate (7.5 g, 89 mmol) and in-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 a 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 

	

10 	washed with aqueous sodium sulphite solution (100 mL), aqueous NaHCO3  (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 to a mixture 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 

	

IS 	generated in rive at e the condenser into a solution of bleach. The mixture was cooled to room 

e.1 with etheT 

(3 x 50 mL) and the combined organics washed with 2 N aqueous NaOH (50 mL), separated, 

dried over MgSO4 and concentrated under reduced pressure to give 6-azido-6-methyl-cyclohex-

3-en-l-ol as yellow oil (1.8 g, 82% over two steps). 'H NMR (400 MHz, CDC13) 6 5.58-5.55 (m, 

	

20 	2H), 3.77-3.73 (m, 1I4), 2.46 (d„1-= 6.5 Hz, 1H), 2.30-2.27 (m, HI), 2.10 (s, 3H), 2.06-2.03 (m, 

214). 

Ph(  

25 
	A solution of 6-azido-6-methylcyclohex-3-enol (3.9 g, 25 mmol) in Me0H/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 Me0H (5 mL) was added followed by N'aCNBH3  

30 
	(6.4 g, 101.5 mmol) in Me0H (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), 

Intermediate 241  5-Az do-l-benzy1-5-methylazepan-4-ol 

N3 

OH 



NH2  

OH 

0.?
F3 

NH 

OH 
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5 

10 

15 

20 

25 

30 

separated, dried over MgSO4  and concentrated under reduced pressure. Purification of the 

residue via silica gel column chromatography (1-10% 7 M NH3  in Me0H/DCM) gave 5-azido-l-

benzy1-5-methylazepan-4-ol as a viscous yellow oil (4.8 g, 73%). I H NMR (400 MHz, CDCI3) 6 

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, IH), 1.61-1.57 (m, 1H), 1.43 (s, 3H). 

Intermediate 242  5-Amino-l-benzyl-5-methylazepan-4-of 

C 
Ph 

To a solution of 5-azido-1-benzyl-5-methylazepan-4-ol (1.5 g, 5.76 mmol) in THE (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 

HCI (30 mL) and extracted v. ith F ,O.Ac (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 via silica get column chromatography I 1-10% 7 	NH3  in McOHIOCNI) gave 5-

amino-1-benzy1-5-merhylazepan-4-oi as a viscous yellow oil (1.2 g, 89%). 'H NMR (400 MHz, 

CDCI3) 6 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, III), 1.79-1.72 (m, 2H), 1.49-1.40 (m, 2H), 1.19 (s, 3H). 

Intermediate  243 N-(1-Benzy1-5-hydroxy-4-methylazcpan-4-y1)-2,2,2-

trifluoroacetamide 

Ph
r- 

To a solution 5-amino-l-benzy1-5-methylazepan-4-ol (1.2 g, 5.12 mmol) and Et3N (0.77 

g, 7.68 mmol) in THE (20 mL) at 0 °C was added dropwise trifluoroacetic anhydride (1.18 g, 

5.63 mmol, 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 rnL) and the 

aqueous layer was extracted 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 NH3 in IVIe0H)/DCM) gave N-(1-benzy175-

hydroxy-4-methylazepan-4-y0-2,2,2-trifluoroacetamide (0.8 g, 47 %) as a yellow gum. 'H NMR 

(400 MHz, CDC13) 6 7.34-7.28 (m, 5H), 6.65 (br s, 1H), 4.22-4.15 (m, 1H), 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 

(m, 2H), 1.75-1.55 (m, 2H), 1.58 (s, 3H). 

ermediate  244  2,2,2-Trifluoro-N-(5-hydroxy-4-methylazepan-4-yOacetamide 

F3 

	

5 	To a solution of N-(1-henzyl-5-hydroxy-4-methylazepan-4-y1)-2,2,2-trifluoroacetamide 

(1.7 g, 5.0 mmol) in Me0H (30 mi.,) was added 1M HC1(1 mL) and palladium hydroxide on 

carbon (0.25 g). The mixture was shaken under an atmosphere of hydrogen gas (40 psi) for 72 hr. 

The mixture was filtered through Celite® washing with Me0H (30 mL). The solvent was 

removed under reduced pressure and the residue passed through an SCX column eluting with (1- 

	

10 	10% (7 M NH3  in Me0H)/DCM) to give 2,2,2-trifluoro-N-(5-hydroxy-4-methylazepan-4- 

yDacetamide as a yellow gum (0.8 g, 66%) 1 H (400 MHz, CDCL) 6 6.90 (br s, 1H), 4.22-4.16 

(m, 1H), 3.70-3.60 (m, 1H), 3.40-3.35 (m, 114), 3.15-2.99 (m, 1H), 2.90-2.75 (m, 2H), 2.20-2.05 

(m, 1H), 1.99-1.75 (m, 4H), L53 (s, 3H). 

Intermediate 245  2,2.2-Trifluoro-V4 5- ydr( y-4-meth 	-methy1-4-nitro- I El-
15 

1-5-)i}azepan- 

0 CF3 

OH 

NO2  

Following the procedure for Intermediate 213 starting from 2,2,2-trifluoro-N-(5-hydroxy- 

4-methylazepan-4-yDacetamide gave 2,2,2-trifluoro-N-(5-hydro xy-4-met hyl- I -( I -met hyl-4- 

nitro-1H-pyrazo1-5-y0azepan-4-yOacetamide as a white solid (400 mg, 88%). 	NIV1R (400 

	

20 	MHz, CDC13) 6 8.03 (s, 111), 3.77 (s, 2H), 3.54 (dd, J = 10.2, 3.2 Hz, 114), 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 

(in, 2H), 1.24-1.15 (m, 3H), 1.08 (d, J= 7.0 Hz, 1H). 

Intermediate 246  ten-Butyl 1-(4-(5-(ten-butoxyeabonyl-amino)-2-bromothiazole-4-

carboxamido)-1-methyl-114-pyrazol-5-y0-6,6-difluoroazepan-4-ylearbamate 



N 
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NHBoc 

NH 

0 	I N 	
Br 

BocHNr-S  

To a solution of tert-butyl 6,6-difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-y0azepan-4- 

ylcarbamate (2.5 g, 6.67 mmol) in ethanol (100 mL) and water (10 mL) was added ammonium 

chloride (3.5 g, 65.0 mmol) and iron powder (3.0 g, 53.7 mmol). The reaction mixture was 

	

5 	heated at 100 °C for 2.5 hr, before being cooled down at room temperature, filtered through 

Celite(19, washed with Me0H and the filtrate concentrated under reduced pressure. The residue 

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 

stirred for 30 min. The layers were separated and the aqueous layer extracted with DCM (100 

	

10 	mL). The combined organic layers were dried over MgSO4  and concentrated under reduced 

pressure. Purification via silica gel column chromatography (0-30% EtOAc/isohexane) gave tert- 

butyl 1-(4-amino-l-methy I- 1 H-pyrazol-5-y1)-6,6-di fittor037eNr7-4- 	late as an orange 

tbam 2.12 g). A sokinol, 

amino)thiazole-4-carboxylic acid (795 mg, 2.46 mmol) in DCM (50 mL) was stirred at room 

	

15 	temperature for 15 min. tert-Butyl 1-(4-amino-l-merhyl-1/1-pyrazol-5-y1)-6,6-difluoroazepan-4- 

ylcarbamate (850 mg, 2.46 mmol) 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. 

	

20 	Purification of the residue via silica gel column chromatography (0-100% Et0Actisohexane) 

gave tert-butyl 144454 tert-buto xycabonyl -amino )-2-bromothiazo le-4-carboxamido )- 1-methyl-

1H-pyrazol-5-34)-6,6-difluoroazepan-4-ylcarbamate as a pale yellow foam (1.35g, 77% over two 

steps). 1H NMR (400 MHz, CDC13) 6 10.24 (s, 1H), 8.37 (s, 1H), 7.65 (s, 111), 4.88 (s, 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, 

	

25 	1H), 1.99 (s, 1H), 1.53 (s, 911), 1.43 (s, 9H). 

Intermediate 247  tert-Butyl 1-(4-(5-(tort-butoxy-carbonyl-amino)-2-bromothiazole-4- 

carboxamido)-1-methyl-1H-pyrazo 1-5-y1)-6-methoxy-6-methylazepan-4-ylcarbamate 



NH 

N 

S 

N 
,N 
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Following the procedure for Intermediate 245 starting from tert-butyl 6-methoxy-6-

methyl-1-(1-met hy1-4-n it ro-1H-pyrazol-5-y Dazepan-4-ylcarbamate gave tert-butyl 1-(4-(5-(tert-

butoxy-carbonyl-am ino )-2-bromothiazo le-4-carboxam ido)-1-methy1-1H-pyrazol-5-y1)-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, 1H), 7.92 (s, 1H), 4.60 (s, 114), 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, IH), 2.36 (d, J 

= 14.2 Hz, 1H), 2.16 (d,J = 13.4 Hz, 1H), 1.77 (d,J = 12.1 Hz, 1H), 1.52 (s, 9H), 1.43 (s, 9H), 

1.12 (s, 3H). 

10 	Intermediate 248 (E)-3-(1-Methyl-4-nitro-1H-pyrazol-5-y0cyclohept-2-enone 

NO2  

To a solution of cycloheptane-1,3-dione (10 g, 79.3 mmol) in DCM (500 mL) was added 

pyridine (12.8 mL, 158.6 mmol). The solution was cooled at -78 °C before trifle anhydride (13.2 

mL, 95.1 mmol) was added dropwise. The mixture was warmed to 0 °C and left stirring for 4 hr 

15 	before being quenched with 1 M HCI (150 mL). The organic layer was washed with a saturated 

solution of sodium hydrogcncarbonate (200 mL), passed through a phase separation cartridge 

and concentrated under reduced pressure to give (E)-3-oxocyclohept- I -enyl 

trifluoromethanesulfonate as a brown oil. To a solution of this oil (1.8 g, 6.97 mmol) in degassed 

dioxane (200 mL) was added potassium acetate (15.6 g, 158.6 mmol), bis(pinacolato)diboron 

20 	(24.2 g, 95.1 mmol) and [1,1'-bis(diphenylphosphino)-ferrocene] dichloropalladium(II) complex 

with dichloromethane (3.24 g, 3.97 mmol) and the mixture was heated at 90 °C for 18 hr. The 

mixture was cooled to room temperature, filtered through Celite®, washed with Me0H (50 mL) 

and the solvents were removed under reduced pressure. The residue was dissolved in degassed 

dioxane (200 mL) before 5-chloro-1 -methy1-4-nitro-IH-pyrazole (15.4 g, 95.1 mmol) was added 

25 	followed by [1,1'-bis(diphenylphosphino)ferrocene] dichloropalladium(I1), complex with 

dichloromethane (3.24 mg, 3.97 mmol) and a 1/1 aqueous solution of sodium 

carbonate/potassium acetate (63 mL, 3.8 M). The mixture was heated at 105 °C for 3 hr. The 

mixture was allowed to cool to room temperature, filtered through Celite® and washed with 
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Me0f1 (50 mL). The filtrate -was concentrated under reduced pressure. The residue was 

dissolved in EtOAc (50 nth) and washed with water (50 mL). The organic layer was separated, 

dried over MgS0.4  and concentrated under reduced pressure. Purification via silica gel column 

chromatography (0-50% Et0Ac/isohexane) gave (E)-3-(1-methy1-4-nitro-1H-pyrazol-5- 

5 	yl)cyclohept-2-enone as a light brown solid (7.2 g, 39% over three steps). 1H NMR (400 MHz, 

CDCI3) 6 8.08 (s 114) 6.09 (s, 1H), 3.83 (s 3H) 2,81-2.77 ( 2H) 2.71-2.67 (m 2H) 2.07-

E97 (m, 4H). 

Intermediate 249 (2E,6Z)-3-(1-Methy 4-ru o-1H-pyrazol-5-yl)cyclohepta-2,6-dienone 

NO2  

10 	To a solution of LiHMDS (1 M in THF, 1.28 mL, 1.28 mmol) at -78 °C was added (E)-3-

(1 -methy1-4-nitro-1H-pyrazo1-5-y1)cyclohept-2-enone (150 mg, 0.64 mmol) and the mixture was 

stirred at -78 °C for 1 hr. A solution of phenylselenium bromide (453 mg, 1.92 mmci) in II H-

(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 

15 	33331,,,  ex tracted with Pro Ar (3 x 5 nil I and the conniiinc-d ornamc !aver': were dried  

and concentrated under reduced pressure to give (E)-3-(1-methy1-4-nitro-IH-pyrazol-5-y1)-7-

(phenylselanyl)cyclohept-2-enone as an oil. This oil was dissolved in DCM (3 mL) and pyridine 

(0.1 nit, 1.28 mmol) was added, followed by hydrogen peroxide (30% wt in water, 0.37 mf., 

3.34 mmol). The reaction mixture was stirred at room temperature for 18 hr. 1 M HC1 (10 mL) 

20 	was added and the mixture was extracted with DCM (2 x 5 mL). The combined organic layers 

were washed with 1 M HCI (5 mL), water (5 mL) and brine (5 mL), separated, dried over 

MgSO4  and concentrated under reduced pressure. Purification via silica gel column 

chromatography (0-100% EtOAc/isohexane) gave (2E,6Z)-3-(1-methy1-4-nitro-111-pyrazol-5-

Acyclohepta-2,6-dienone as a yellow oil (26 mg, 17% over three steps). 'El NMR (400 MHz, 

25 	CDCI3) 3 8.11 (s, I H), 6.88-6.82 (in, H), 6.26-6.23 (dd, J = 12.0, 1.6 Hz, 1H), 6.19 (d, .1 = 2.0 

Hz, 1H), 3.87 (s, 3H), 2.82-2.73 (m, 4H). 

Intermediate 250  (E)-tort-Butyl 5-(1-methyl-4-n o-1H-pyrazol-5-y1)-3-oxocyclohept-

4-e ylcarbamate 

NO2 
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To a solution of (2E,6Z)-3-(1-methy1-4-nitro-1H-pyrazol-5-yl)cyclohepta-2,6-dienone 

(690 mg, 2.95 mmol) in acetonitrile (10 mL) was added trimethylsilyl azide (1 mL, 7 57 mmol) 

and Amber'item IRA900F 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 

	

5 	(E)-6-azido-3-(1-methy1-4-nitro-1H-pyrazol-5-y0cyclohept-2-cnone as a yellow oil. To a 

solution of this oil (810 mg, 2.93 mmol) in THE (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 Et0Ac (100 mL) and the 

organic layer was separated, dried over MgSO4  and concentrated under reduced pressure. 

	

10 	Purification via silica gel column chromatography (0-100% EtOAe/isohexane) gave (E)-6-azido- 

3-(1-methy1-4-nitro-IH-pyrazol-5-y1)cyclohept-2-enol as a yellow oil. This oil (810 mg, 2.91 

mmol) was dissolved in THE (15 mL) and added to a suspension of polymer-supported 

triphenylphosphine (3.1 g, 5.76 mmol) in THE (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 

	

15 	pressure. The residue was diluted in DCM (30 mL) and di-tent-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 5 hr. diluted with DCM (50 m1,1 and quenched with a saturated ,solution of 

sodium hydrogencarbonate (50 mL). The organic layer was washed with water (50 mL), 

separated, dried over MgSO4  and concentrated under reduced pressure. Purification via silica gel 

	

20 	column chromatography (0-100% EtOAc/isohexane) gave (E)-tert-butyl 5-(1-methy1-4-nitro- I H- 

pyrazol-5-y1)-3-oxocyclohept-4-enylcarbamate as a white foam (620 mg, 59% over three steps). 

'H NMR (400 MHz, CDCI3) 3 8.05 (s, 1H), 6.03-5.99 (m, 1H), 4.82-4.60 (m, 2H), 3.86-3.82 (n, 

4H), 2.82-2.34 (m, IH), 2.29-2.35 (n, 1H), 2.34-2.20 (m, 2H), 2.15-2.04 (n, 11-1), 1.85-1.51 (n, 

2H), 1,45 (s, 9H). 

	

25 	Intermediate 251  (Z)-tert-Butyl 2-(2,6-difluorophenyI)-4-(1-methyl-5-(2,3,6,7- 

tetrahydro-1H-azepin- -y1)-1H-pyrazo I-4-y Icarbamoy l)thiazot-5-ylcarbamate 

F 

To a solution of (Z)-2,3,6,7-tetrahydro-1H-azepine hydrochloride (32.3 g, 0.24 mmol) in 

30 
	HMSO (650 mL) was added 3-chloro-l-methyl-4-nitro-1H-pyrazolc (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 MgSO4 and concentrated 

under reduced pressure to give (Z)-1-(1-methy1-4-nitro-1H-pyrazol-3-y1)-2,3,6,7-tetrahydro-lH- 

	

5 
	azepine 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 mL) was added ammonium chloride (2.15 g, 40.1 mmol) and iron powder 

(1.77 g, 31.8 mmol). The reaction mixture was heated 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 

	

10 
	was extracted with DCM (100 mL) and the combined organic layers were dried over MgSO4  and 

concentrated under reduced pressure to give (2)-1-methy1-3-(2,3,6,7-tetrahydro-IH-azepin-l-y1)-

1H-pyrazol-4-amine as a brown oil (1.36 g, 87%). A solution of HATO (3.22 g, 8.47 mmol), 5-

(ten-butoxycarbonylamino)-2-(2,6-difluoropheny1)-thiazole-4-carboxylic acid (2.52 g, 7.07 

mmol), (Z)-1-methyl-3-(2,3,6,7-tetrahydro-1H-azepin-l-y1)-1H-pyrazol-4-amine (1.36 g, 7.07 

	

15 
	mmol) and DIPEA (2.48 mL, 14.2 mmol) in DMF (30 mL) was stirred at room temperature for 

18 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 via silica uel column chromatography (5-80% 10% 

Me0H ur DCM/DCM) gave (Z)-tert-butyl 2-(2,6-difluorophenyl) 4 (1 methy1-5-(2,3,6,7- 

	

20 
	tetrahydro-1H-azcpin-l-y1)-1H-pyrazol-4-ylcarbamoypthiazol-5-34carbamate as a brown solid 

(2.71 g, 72% over two steps). 1H NMR (400 MHz, CDC12) 6 10.39 (s, 1H), 8.82 (s, 1H), 7.85 (s, 

1H), 7.40-7.30 (m, IH), 7.08-6.99 (m, 2H), 5.93-5.84 (m, 211), 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-1H-pyrazol-5-yl)piperidin-4-one 

0 

NO2  

25 	To a solution of 3-chloro-l-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 

mmo I). 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-methy1-4-nitro-1H-pyrazol-5- 

30 	yppiperidin-4-ol as a bright yellow oil (1.46 g). To a solution of this oil (1.40 g, 6.17 mmol) in 

DCM (40 mL) 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 aqueous sodium hydrogencarbonate (30 niL) and brine (30 mL). 

The organic layer was separated, dried over MgSO4  and concentrated under reduced pressure. 

Purification via silica gel column chromatography (50-75% EtOAc/isohexane) gave 1-(1-methy1-

4-nitro-1H-pyrazol-5-yl)piperidin-4-one as a yellow solid (1.32 g, 95% over two steps). '14 NMR 

5 	(400 MHz, CDC13) 8 8.06 (s, 1H), 3.86 (s, 3H), 3.54 (t, J= 6.0 Hz, 4H), 2.65 (t, J= 6.0 Hz, 4H). 

Intermediate 253 4-(Azidornethy0-1-(1-methyl-4-nitro-1H-pyrazol-5-yl)piperidin-4-ol 

N3  

NO2 

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-(1-methyl-4-nitro-1H-pyrazol-5-Apiperidin-4-one (1.3 g, 5.80 mmol) in DMSO 

(15 mL) was added. The mixture was heated at 55 °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-methy1-4-nitro-1H-pyrazol-5-y1)-1-oxa-6- 

: 

Me0H (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 Me01-1 removed under reduced pressure. The residue was 

diluted with water (20 nth) and extracted with EtOAc (150 mL). The organic layer was washed 
20 

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% EtOAc/isohexane) 

gave 4-(azidomethyl)-1-(1-methyl-4-nitro-1H-pyrazol-5-yOpiperidin-4-ol as yellow oil (1.03 g, 

63% over two steps). 1 1-1 NMR (400 MHz, CDC13) 6 8.03 (s, 1H), 3.76 (s, 3H), 3.64-3.54 (m, 214), 

3.42 (s, 2H), 3.05-2.96 (m, 2H), 1.92 (s, 1H), 1.81-1.77 (in, 4H). 

25 	Intermediate 254 tent-Butyl (4-mcthoxy- I -(1-methy1-4-nitro-IH-pyrazol-5-yOpiperidin- 

4-yftmethylearbamate 

OMe 

NHBoc 

NO2  

Following the procedure for Intermediate 120 starting from 4-(azidomethyl)-1-(1-methyl- 

4-nitro-1H-pyrazol-5-34)piperidin-4-o I gave tent-butyl (4-metho xy-1-(1-methy1-4-nitro -1H- 

30 	pyrazol-5-yl)piperidin-4-yl)methylcarbamate as a yellow oil (330 mg, 88% over three steps). 

10 

i5 
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NMR (400 MHz, CDC13) 6 8.01 (s, 11-1), 4.72 (s, 1H), 3.74 (s, 3H), 3.51 (t, J = 11.8 Hz, 2H), 

3.28 (d,J = 5.9 Hz, 2H), 3.25 (s, 3H), 2.92 (d,J— 11.8 Hz, 2H), 1.91 (d, J = 13.5 Hz, 2H), 1.66 

(t, J = 13.5 Hz, 2H), 1.45 (s, 9H). 

Intermediate 255  2,2,2-Trifluoro-N-(5-fluoro-2-hydroxy-5-(2-methy1-4-nitro-pyrazol-3- 

	

5 	yl)cycloheptyl)acetamide 

0 
11--/ 

I 	 CF3  
N 	 t1OH 

N- 
1 	F 

NO2  

A solution of 2-azido-5-fluoro-5-(1-methyl-4-nitro-1H-pyrazol-5-Acycloheptanol (280 

mg, 094 mmol) in THF/water (20 mL/4 mL) was treated with triphenylphosphine (270 g, 1.03 

mmol) and the mixture was heated at 60 °C behind a blast screen for 18 hr. The solvents were 

	

10 	removed under reduced pressure and the residue was purified via a SCX cartridge washing with 

M -e0H and eluting with 3 N NH;  in MeOli to give 2-amino-5-fluoro-5-(2-methyl-4-nitro-

pyrazol-3-yl)cycloheptanol 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 

triftuoroacetic anhydride (0 16 ml, 1 1 1 mmoll dr-or-tyke The reaction mixture wait allowed to 

	

15 	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 via silica gel column 

chromatography (30-50% EtOAc/isohexane) gave 2,2,2-trifluoro-N-(5-fluoro-2-hydroxy-5-(2-

methy1-4-nitro-pyrazol-3-y0cycloheptypacetamide as a pale yellow oil (130 mg, 38% over two 

	

20 	steps). 	NMR (400 MHz, CDC13) 6 8.07 and 8.06 (2s, 1H), 6.53 (s, 1H), 4.08 and 4.06 (2s, 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-yl)piperidin-4-ol 

NH2  

N 
N 

NO2  

Sodium hydride (60% in mineral oil, 200 mg, 4.9 mmol) was added portionwise to 

25 	DMSO (15 mL) at 0 °C. The reaction mixture was warmed to room temperature and stirred for 

15 min before trimethyl sulfoxonium iodide (1.0 g, 4,6 mmol) was added. After stirring for 90 

min at room temperature, a solution of l-(1-methyl-4-nitro-IH-pyrazol-5-yl)piperidin-4-one 0.0 

g, 4,45 mmol) in DMSO (15 mL) was added. The mixture was heated at 55 `C for 3 hr, then 

poured into water (50 mL) and extracted with EtOAc (3 x 50 niL). The combined organic layers 
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were dried over MgSO4  and concentrated under reduced pressure to give 6-(1-methy1-4-nitro-

1H-pyrazol-5-y1)-1-oxa-6-azaspiro[2.5]octane as an orange liquid. To a solution of this liquid 

(0.4 g, 1.67 mrnol) in a reaction tube was added a 7 M solution of NH3  in Me0H (20 mL) and 

the mixture stirred in a sealed tube at room temperature for 24 hr. The reaction mixture was 

	

5 	concentrated under reduced pressure and the residue purified via silica gel chromatography (1- 

10% 7 M NH3  in Me0H/DCM) to give 4-(aminomethyl)-1-(2-methy1-4-nitro-pyrazol-3-

yl)piperidin-4-ol as a yellow solid, (350 mg, 60% over two steps). III NMR (400 MHz, CDC13) 

8.02 (s, 1H), 3.76 (s, 314), 3.64-3.54 (m, 2H), 3.09-3.03 (m, 2H), 2.72 (s, 2H), 1.73-1.62 (m, 4H). 

Exchangeables not observed. 

	

10 	Intermediate 258  tent-Butyl N-((4-hydroxy-1-(2-methy1-4-nitro-pyrazol-3-y1)-4- 

piperidyfimethyficarbamate 

NHBoc 

OH N 
N 

NO2  

To a solution of 4-(aminomethyl)-1-(2-methyl-4-nitro-pyrazot-3-yppiperidin-4-ol (150 

L 0.58 mmh. triethvlamine (0.12 mL, 0.88 mmol) and DMAP (17 mg. 0.15 mmol) in DCM 

mmol) 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% 

20 	Me0H/DCM) gave tent-butyl N44-hydroxy-1-(2-methy1-4-nitro-pyrazol-3-y0-4- 

piperidyfimethypcarbamate as a yellow solid (140 mg, 68%). 'H NMR (400 MHz, CDC13) 

8.02 (s, 1H), 5.10-5.03 (m, 1H), 3.76 (s, 314), 3.61-3.49 (m, 211), 3.25 (d, J= 6.3 Hz, 2H), 3.08-

2.96 (m, 21-1), 1.77-1.72 (m, 4H), 1.46 (s, 914). OH not observed. 

Intermediate 259  tert-Butyl 3-(2-methy1-4-nitro-pyrazol-3-y1)-11-oxa-3,8- 

25 	diazaspiro[5.5]undecane-8-carboxylate 

Boc 

0-)  
1 /2  

NO2  

To a solution of4-(aminomethyl)-1-(2-methyl-4-nitro-pyrazol-3-y1)piperidin-4-ol  

(0.5 g, 1.95 nunol) in THE (25 mL) was added K2CO3  (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. 

30 	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 aqueous layer extracted with EtOAc (3 x 30 mL). 

The combined organic layers were washed with brine (20 mL), dried over MgSO4  and 

concentrated under reduced pressure to give a yellow solid. This was dissolved in tert-butanol 

(15 mL) and THF (3 mL) and potassium tert-butoxide (0.34 g, 2.9 mmol) was added. The 

	

5 	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 layer extracted with 

EtOAc (3 x 30 mL). The combined organic layers were dried over MgSO4  and concentrated 

under reduced pressure. Purification via silica gel column chromatography (1-10%, 

Me0H/DCM) gave a yellow solid (0.47 g). This solid was dissolved in. THF (15 mL) and a 

	

10 	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 extracted with EtOAc (3 x 20 mL). The combined organic layers were washed with 

brine (20 mL), dried over MgSO4  and concentrated under reduced pressure. To a solution of the 

intermediate obtained (200 mg) in DCM (10 mL) was added triethylamine (0.12 mL, 0.85 mmol) 

	

15 	and DMAP (20 mg, 0.14 mmol). The mixture was cooled to 0 °C and a solution of di-tert-butyl 

dicarbonate (0.18 g, 0.85 mmol) in DCM (2 mL) was added slowly. The mixture was allowed to 

warm to 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 

	

20 	chromatography (10-100%, EtOAc/isohexane) gave tort-butyl 3-(2-rnethy1-4-nitro-pyrazol-3-y1)- 

11-oxa-3,8-diazaspiro[5.5]undecane-8-carboxylate as an off-white solid (110 mg, 44% over 3 

steps). 1 H NMR (400 MHz, CDC13) 3 8.02 (s, 1H), 3.82-3.59 (m, 514), 3.50-3.32 (m, 4H), 2.00-

1.85 (m, 4H), 1.82-1.69 (m, 4H), 1.44 (s, 9H). 

Intermediate 265  54(4-Methoxyphenyflmethoxy)-1-(2-methyl-4-nitro-pyrazo1-3- 

	

25 	yl)azepan-4-ol 

N 
N 

.\\  
OMe 

NO2  

To a solution of (Z)-2,3,6,7-tetrahydro-1H-azepine hydrochloride (5.0 g, 25.38 mmol) in 

Me0H (25 mL) at 0 °C was added HC1 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 

30 

	

	mixture was concentrated under reduced pressure and the crude residue was dissolved in DMSO 

(90 m1.4. DIPEA (8.80 mL, 50.52 mmol) was added followed by 5-chloro-l-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 EtOAc (3 x 200 mL) The combined organic layers were 

washed with water (200 mL) and brine (200 mL), separated, dried over MgSO4  and concentrated 

under reduced pressure. Purification via silica gel chromatography (0-1.00% EtOAc/isohexane) 

	

5 	gave a pale yellow solid (5.22 g). To a solution of this solid (3.13 g, 14.10 mmol) in DCM (50 

mL) was added 3-chloroperbenzoic acid (7.30 g, 21.10 mmo1) and the mixture stirred at room 

temperature for 1.5 hr. The mixture was diluted with DCM (250 mL), washed with saturated 

aqueous NaHCO3  (250 inL) and 1 M aqueous NaOH (150 mL). The organic layer was passed 

through a phase separation cartridge and concentrated under reduced pressure. Purification via 

	

10 	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-methoxybenzylalcohol (3.74 g, 27.10 

mmol) in DCM (30 mL) was added copper(II) trifluoromethanesulfonate (0.20 g, 0.54 mmol) 

and the mixture was stirred at room temperature for 18 hr. Additional copper(11) 

tr±juoromethanesulfonate (0.10 g, 0.26 mmol) was added and the mixture was stirred for a 

	

15 	further 48 hr. The mixture was quenched with water (250 mL) and extracted with DCM (2 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 (20-90% 

Et0Acitsohexane then 0-20% EtOAc/DCM) gave 54(4-mcthoxyphenyl)methoxy)-1-(2-methyl-

4-nitro-pyrazol-3-y0azepan-4-ol as a pale yellow gum (800 mg, 8% over four steps). 'II NMR 

	

20 	(400 MHz, CDC 's) 6 8.03 (t, 1 = 3.4 Hz, 1H), 7.31-7.25 (m, 211), 0.92-0.87 (m, 2H), 4.65 (d, J 

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, J= 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- l-yl)-1-methyl.-pyrazo l-4-y1)carbamoyl)thiazo l-5-yl] carbamate 

OH 

N \ OMe 

NH 

BocHN S  
25 

To a solution of 544-methoxyphenyl)naethoxy)-1-(2-methyl-4-nitro-pyrazol-3- 

yl)azepan-4-o I (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 

30 	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-difluorophenyOthiazole-4-carboxylic acid (0.62 g, 1.76 mmol), 

	

5 	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 NaHCO3  (200 mL) and 

extracted with EtOAc (3 x 150 mL). The combined organic layers were washed with brine (100 

mL), separated, dried over MgSO4  and concentrated under reduced pressure. Purification via 

silica gel column chromatography (0-10% Me0H/Et0Ac) gave tert-butyl N-(2-(2,6- 

	

10 	difluorophenyl)-445-(4-hydroxy-54(4-methoxyphenyl)methoxy)azepan-1-34)-1-methyl- 

pyrazol-4-ylcarbamoyl)thiazol-5-yl]carbamate as a pale pink solid (530 mg, 35% over two 

steps). '14 NMR (400 MHz, CDCI3) 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, 1= 8.7 Hz, 2H), 6.92-6.84 (m, 2H), 4.61 (d, J= 11.1 Hz, 1H), 

4.40 td, .1 —  11 1 Hz_ 	1, 3.91 (t. 1= 8.6 Hz, IH), 3.81 (k, 3H), 3.73 (s, 3H), 3.55 (td, J = 8.4, 

	

15 	3.4 Hz, 111), 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, 

9H). 

Iracrim...diae 24 	zido-4-tr.etlio) 4 	tmeth 1-4- nit ro -ovrazol-3 - 

yOazepane 

N3 

N 	„—OMe , 

Noe  

	

20 	To a stirred solution of tert-butyl 4-azido-5-hydroxy-azepane-l-carboxylate (2.4g, 9.38 

mmol) in DCM (100 mL) was added in a single portion Dess Martin periodinanc (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 NaT1CO3  (100 rnt) and 10% Na2S2O3  (30 mL). Stirring continued 

for 30 min. The layers were separated and the aqueous extracted with DCM (100 mL). The 

	

25 	combined organic layers were passed through a phase separation cartridge and the solvent 

removed under reduced pressure. Purification via silica get column chromatography (0-100% 

EtOAc/isohexane) gave a colourless oil (1.99g). To an ice-cooled solution of this oil in 

anhydrous Et20 (30 mL) under nitrogen was added a solution of methyllithium lithium bromide 

complex in Et20 (1.5 M, 5.8 mT, 8.62 mmol) slowly over 15 min. The mixture was stirred with 

	

30 	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 Et0Ac (3 x 100 mL) 

and the combined extracts were dried over MgSO4  and concentrated under reduced pressure. 
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Purification via silica gel column chromatography (20-40% EtOAc/isohexane) gave a colourless 

oil (0.92 g). The oil was dissolved in anhydrous DMF (5 rnL) 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 

	

5 	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 hr. Saturated brine (100 mL) was added and the 

mixture was extracted with Et20 (3 x 100 mL). The combined organic layers were dried over 

MgSO4  and the solvent removed under reduced pressure to afford a pale green oil (1.05g). This 

oil was dissolved in Me0H (10 mL) and a solution of HCl in dioxane (4 M, 10 mL) added. The 

	

10 	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 dissolved in HMSO (10 mL). To this solution was added 

5-chloro-l-methy1-4-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 coolcd,wed into water (300 mL) and extracted with EtOAc (3 x 150 

	

15 	mL). The combined organic layers were washed with water (150 mL) and brine (150 mL), 

separated, dried over MgSO4  and the solvent removed under reduced pressure. Purification via 

silica yel column chrornaii:5,-rarth, 10-100‘1/2, iii0Aclisohexanel oave 5-a7icio-41-methoxv-4-

methy1-1-(2-methyl-4-nitro-pyrazol-3-yflazepane as a pale yellow solid (830 mg, 11% over four 

steps). 1H NMR (400 MHz, CDC13) S 8.03 (s, 1H), 3.79 (s, 3H), 3.47-3.35 (m, 2H), 3.32-3.20 (m, 

	

20 	511), 3.06-2.95 (m, IH), 2.60-2.40 (m, III), 2.18-2.08 (m, IH), 2.06-1.92 (m, I H), 1.80-1.65 (m, 

1H), 1.39 (s, 3H). 

Intermediate 268  tert-Bu yl N-(5-methoxy-5-methy1-1-(2-methy1-4-nitro-pyrazol-3- 

y0azepan-4-yl)carbamate 

NHBoc 

Noe  

25 	Following the procedure for Intermediate 122 starting from 5-azido-4-methoxy-4-methy1-

1-(2-methyl-4-nitro-pyrazol-3-y0azepane gave tert-butyl N-(5-methoxy-5 - methyl-142-mo hy1-4-

nitro-pyrazol-3-y0azepan-4-yflcarbamate as a yellow gum (780 mg, 75% over two steps). 'H 

NMR (400 MHz, CDC13) 5 8.02 (s, 1H), 5.25-5.15 (m, 1H), 3.75 (s, 3H), 3.74-3.65 (m, 

3.65-3.50 (m, IH), 3.48-3.35 (m, 1H), 3.20 (s, 3H), 3.19-3.10 (m, 1H), 3.00-2.85 (m, 11-1), 2.45- 

30 	2.30 (m, IH), 2.20-2.05 (m, 1H), 1.90-1.70 (m, 2H), 1.46 (s, 9H), 1.28 (s, 3H). 
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Intermediate 269  602693495 tert-Buty1N-(1-(445-(tert-butoxycarbonylamino)-2-(2,6-

d ifluorophenyl)thiazo le-4-carbony flamino)-2-methyl-pyrazol-3-0-5-met ho xy-5-methy 1- azepan-

4-ylicarbamate 

NHBoc 

N OMe 

NH 

BocHN 
F 

	

5 	10% Palladium on carbon (0.2 g) was added to a stirred solution of tort-butyl N-(5- 

methoxy-5-methy1-1-(2-methyl-4-nitro-pyTazo1-3-yDazepan-4-Acarbamate (0.77 g, 2.01 mmol) 

and ammonium formate (1.6 g, 25 mmol) in Me0H (30 rnL) under nitrogen and the mixture 

heated at reflux for 2 hr. After cooling to room temperature the mixture was filtered through 

Celite00 and the Filtrate concentrated under reduced pressure. The residue was partitioned 

	

10 	between DCM (100 mL) and saturated aqueous NaHCO3  (150 mL) and the aqueous layer was 

extracted with DCM (100 mL). The combined organics were passed through a phase separation 

cartriduc and the solvent removed under reduced pressure to save a Buhl brown ourn (700 mu). 

This gum was dissolved in DCM ((0 mL) and DMF (10 mL) and 5-(tert-butoxycarbonylamino)-

2-(2,6-difluorophenyOthiazole-4-carboxylic acid (0.84 g, 2.2 mmol), HATU (1.14 g, 3 mmol) 

	

15 	and DIPEA (0.7 mL, 4 mmol) were added. The mixture was stirred at room temperature for 18 

hr. The DCM was removed under reduced pressure and saturated NaHCO3  (300 mL) added. The 

mixture was extracted with EtOAc (3 x 200 mL), the combined organic layers were passed 

through a phase separation cartridge and the solvent was removed under reduced pressure. 

Purification via silica gel column chromatography (0-100% EtOAc/isohexane) gave tert-butyl N- 

	

20 	(1-(445-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyflthiazole-4-carbonypamino)-2- 

methyl-pyrazol-3-0-5-methoxy-5-methyl-azepan-4-ylicarbamate as a pale yellow solid (540 mg, 

39% over two steps). 'H NMR (400 MHz, CDC13) 6 10.39 (s, In), 8.77 (s, 111), 7.89 (s, 1H), 

7.45-7.30 (tn, 1H), 7.12-6.95 (m, 2H), 5.30-5.20 (m, 1H), 3.73 (s, 3H), 3.72-3.65 (m, 1H), 3.50-

3.28 (n, 2H), 3.25-3.15 (m, 1H), 3.14 (s, 3H), 3.05-2.95 (m, IH), 2.40-2.20 (m, 1H), 2.18-2.05 

	

25 	(m, 1H), 1.95-1.70 (m, 2H), 1.55 (s, 9H), 1.45 (s, 9H), 1.22 (s, 3FI). 

Intermediate 270  tert-Butyl N4(4R,55)-5-hydroxy-1-(2-methyl-4-nitro-pyrazol-3- 

yDazepan-4-yflcarbamate 

NHBoc 

N OH 

 

NO2  
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The raeemic mixture of tert-butyl 5-hydroxy-1-(1-methy1-4-nitro-lif-pyrazol-5-

ypazepan-4-ylcarbamate (5.13 g, 14.13 mmol) was submitted for chiral SFC separation of 

enantiomers and gave tert-butyl. W-((4R,58)-5-hydroxy-1-(2-methy1-4-nitro-pyrazol-3-ypazepan-

4-y1)carbamate as a yellow gum (2.08 g, 98.3% ee, 40%). 1H NMR (400 MHz, CDC13) 3 8.03 (s, 

	

5 	1H), 5.12 (s, 1H), 4.19 (s, tH), 3.93 (t, J= 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, 114), 2.02-1.95 (m, 214), 1.92-1.82 

(m, 1H), 1.46 (s, 9H). 

Intermediate 271 tert-Butyl N-((4S,5R)-5-hydroxy-1-(2-methy1-4-nitro-pyrazol-3-

yDazepan-4-yOcarbamate 

JVHBoc 

fOH 
/ 

	

10 	 NO2 

The racemic mixture of tert-butyl 5-hydroxy-1-(1-methy1-4-nitro-1/1-pyrazol-5- 

yDazepan-4-ylcarbamate (5.13 g, 14.13 mmol) was submitted for chiral SFC separation of 

enantiomers and gave tert-butyi N4(4S,5R)-5-hydroxy-1-(2-methyl-4-nitro-pyrazol-3-yl)azepan- 

4-yl)carbamate as yellow gum (2.02 cr, 97 6%  .cc. 	 lz. CDC1,) .3 8,03 (s, 

H.), 5.12 is, 111), 4 

3.26 (m, 1H), 3.22-3.08 (m, 2H), 2.53 (s, 114), 2.19-2.11 (m, 1H), 2.02-1.95 (m, 2H), 1.92-1.82 

(m, 1H), 1.46 (s, 9H). 

Intermediate 272 tert-Butyl N-((4R,58)-1-(445-(tert-butoxycarbonylamino)-2-(2,6- 

difluorophenyl)thiazole-4-carbonyDamino)-2-methyl-pyrazol-3-y1)-5-hydroxy-azepan-4- 

20 Acarbamate 

F 

To a solution of tert-butyl N-R4R,5S)-5-hydroxy-1-(2-methy1-4-nitro-pyrazol-3-

ypazepan-4-yOcarbamate (1.92 g, 5.40 mmol) in methanol (40 mL) was added 10% palladium 

on carbon (37 mg, 0.35 minol) and the reaction mixture stirred for 6 hr at room temperature 

25 	under a 600 psi atmosphere of hydrogen. The mixture was filtered through Celite0 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-

difluorophenypthiazole-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 'It). The organic layer was passed through a phase separation cartridge and 

	

5 	concentrated under reduced pressure. Purification via silica gel chromatography (0-3% 

Me0H/DCM) and trituration with hot Et20 then with hot MeCN gave tert-butyl N-44R,58)-1-(4-

45-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carbonyl)amino)-2-methyl-

pyrazol-3-y1)-5-hydroxy-azepan-4-yl]carbamate as an off-white solid (1.85 g, 51% over two 

steps). 11-1NMR (400 MHz, CDC13) 6 10.67 (s, 1H), 9.76 (s, 1H), 8.03 (s, 1H), 7.41-7.34 (m, 1H), 

	

10 	7.09 (t, J= 8.8 Hz, 2H), 5.00 (d, J= 8.4 Hz, 1H), 4.25 (s, 1H), 3.83 (s, ITI), 3.72 (s, 3H), 3.45- 

3.25 (m, 4H), 3.20-3.12 (m, 1H), 2.20-1.84 (m, 311), 1.84-1.78 (m, 1H), 1.55 (s, 9H), 1.42 (s, 9H). 

Intermediate 273  tert-Butyl N-((4S,5R)-1-(44(5-(tert-butoxycarbonytamino)-2-(2,6-

difluorophenyl)thiazole-4-carbonyHamino)-2-methyt-pyrazol-3-y1)-5-hydroxy-azepan-4-

ylicarbamate 

15 

Following the procedure for Intermediate 272 starting from ten-butyl N4(48,5R)-5- 

hydroxy-1-(2-methyt-4-nitro-pyrazol-3-ypazepan-4-yOcarbamate gave tent-butyl N-44S,5R)-1-

(445-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carbonyl)amino)-2-methyl-

pyrazol-3-y1)-5-hydroxy-azepan-4-ylicarbamate as a white solid (1.34 g, 37% over two steps). 

20 	'H NMR (400 MHz, CDC13) 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, .1= 8.4 Hz, 1H), 4.25 (s, 1H), 3.83 (s, 1H), 3.72 (s, 3H), 3.45-3.25 (m, 

411), 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, 9I1). 

Intermediate 274  anti-7-Azido-4-(2-methyl-4-nitro-pyrazol-3-y0cyclohept-3-en-1-ol 

N 

N 'OH 

NO2  

25 

	

	Following the procedure for Intermediate 221 also gave anti-7-azido-4-(2-methy1-4-nitro- 

pyrazo1-3-yl)cyclohept-3-en-l-ol as a pale yellow oil (294 mg, 42 % yield). 11-1NMR (400 MHz, 

CDC13) 6 8.06 (s, 1H), 5.96 (dd, J= 8.3, 4.9 Hz, 1H), 3.82 (s, 3H), 3.80-3.73 (m, 1H), 3.56-3.48 
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(m, 114), 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-methy1-4-n -o-pyrazol-3-ypcyclohept-3-en-1-ol 

NO2  

	

5 	Following the procedure for Intermediate 119 starting from anti-7-azido-4-(2-methy1-4- 

nitro-pyrazol-3-y0cyclohept-3-en-l-ol gave syn-7-azido-4-(2-methy1-4-nitro-pyrazol-3-

yl)cyclohept-3-en-l-ol as a yellow oil (346 mg, 67% over two steps). 'H NMR (400 MHz, 

CDC13) 6 8.06 (s, 1H), 5.93-5.85 (m, 1H), 3.94-3.88 (m, 1H), 3.85 (s, 3H), 2.98 (ddd, J= 15.2, 

9.5, 6.4 Hz, IH), 2.65 (dd, J = 15.7, 9.0 Hz, 1H), 2.41 (dd, J= 15.2, 6.9 Hz, 1H), 230 (dd, J= 

	

10 	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-pyrazol-3-v1)c‘.clohept- 

4-en-l-y1)carbamate 

NHBoc 

OM e 

N 02  

Following the procedure for Intermediate 120 starting from syn-7-azido-4-(2- 	4-

nitro-pyrazol-3-yl)cyclohept-3-en-l-ol gave tent-butyl N-(-2-methoxy-5-(2-inethy1-4-nitro-

pyrazol-3-y0cyclohept-4-en-1-ypearbamate as a colourless oil (189 mg, 89% over three steps). 

1H NMR (400 MHz, CDC13) 6 8.05 (s, 1H), 5.92 (ddd, J= 8.4, 4.7, 1.6 Hz, 1H), 5.23 (s, 1H), 

3.91-3.81 (m, 1H), 3.80 (s, 311), 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, 1— 12.9 Hz, 1I4), 2.23 (dd, J= 15.1, 8.5 Hz, 1H), 2.15-1.82 (m, 3H), 1.46 (s, 

	

20 	9Ii). 

Intermediate 277  G02693497 tert-Butyl N-(5-(44(5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenypthiazole-4-carbonyDamino)-2-methyl-pyrazol-3-y1]-2-methoxy-

cycloheptyl]carbamate 



AI 

Boc 
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A solution of tort-butyl N-(-2-methoxy-5-(2-methy1-4-nitro-pyrazol-3-y0cyclohept-4-en-

1-yflearbamate (180 mg, 0.49 mmol) in Me0H (30 mL) was passed through the H-Cube® (full 

H2, 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 solution of this oil in DCM (30 mL) was added 

	

5 	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 MgSO4  and 

concentrated under reduced pressure. Purification via silica gel chromatography (70-80% 

	

10 	EtOAc/isohexane) gave tert-butyl N-(5-(44(5-(tert-butoxycarbonytamino)-2-(2,6- 

dilluorophenyl)thiazole-4-carbonyl)amino)-2-methyl-pyrazol-3-y11-2-methoxy-

eyeloheptylicarbamate as a mixture of four diastereomers as an off-white solid (175 mg, 54% 

over two steps). III NMR (400 MHz, CDCI3) 6 10.39 and 10.36 (2s, 1H), 8.69 and 8.62 (2s, 1H), 

8.32-8.28 and 8.21-8.14 (2 m, I H), 7.85 and 7.75 (2s, 1H), 7.43-7.36 (m. 1H). 7.32 (t..1= 7.6 HL 

	

15 	1H), 7.25-7.17 (m, III), 5,19 and 5.08 (2d, J= 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, 9H). 

Intermediate 278 rert-Butvl 4-methy1-6-exo-3.7-dihydro-211-azepine-i-car oxvlatr 

A solution an-butyllithium in hexanes (2.5 M, 5.1 nth, 12.75 mmol) was added 

20 	dropwise over 10 min to a stirred solution of W-(3-methyl-3-buten-l-y1)-1,1-dimethylethyl ester 

(2.14 g, 11.57 mmol) in anhydrous THF (30 mL) at room temperature under nitrogen. After 1.25 

hr, Echloro-3-(tripheny1-22-phosphanylidene)propan-2-one (4.07 g, 11.57 mmol) was added 

portionwise over 15 min and stirring continued at room temperature for 18 hr. Water (100 mL) 

was carefully added and the reaction mixture extracted with EtOAc (3 x 150 mL). The combined 

25 	organic layers were dried over MgSO4  and the solvent removed under reduced pressure. 

Purification via silica gel column chromatography (0-10% Me0H/DCM) gave a pale orange 

gum (5.7g). This was dissolved in anhydrous THE (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 via silica gel column chromatography (0-100% 

30 	EtOAc/isohexane) gave a pale orange oil (2.18g). This oil was dissolved in DCM (30 mL) 

deoxygenated with nitrogen and Grubbs 2nd generation catalyst (335 mg, 0.34 mmol) added. 

The mixture was heated at reflux under nitrogen for 20 hr. The mixture was allowed to cool to 

room temperature and the solvent removed under reduced pressure. Purification via silica gel 



N 
N 

OH 
NO2  
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column chromatography (0-30% EtOAc/isohexane) gave tert-butyl 4-methyl-6-oxo-3,7-dihydro-

2H-azepine-l-carboxylate as a dark brown oil (1.23 g, 47% over three steps). 1H NMR (400 

MHz, CDC13) 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). 

5 	Intermediate 279 5-Azido-5-methyl-1-(2-methyl-4-nitro-pyrazol-3-y0azepan-3-ol 

Following the procedure for Intermediate 18 starting from tert-butyl 4-methyl-6-oxo-3,7-

dihydro-2H-azepine-l-carboxylate gave 5-az ido -5-methyl-1-(2-rnethy1-4- nitro-pyrazol-3-

yl)azepan-3-ol as a pale green gum (720 mg, 64% over three steps). 1H NMR (400 MHz, CDCI3) 

10 

	

	6 8.04-8.03 (m, 1H), 4.25-3.90 (m, IH), 3.88 and 3.84 (2s, 3H), 3.75-3.45 (m, 1H), 3.45-2.90 (m, 

3H), 2.30-2.18 (m, IH), 2.15-1.75 (m, 4H), 1.55 (2s, 3H). 

Intermediate 280 tert-Butyl N-(6,6-difluoro-4-methy1-1-(2-methy1-4-mtro-pyrazol-3-

yDazepan-4-y1)carbamate 

N Hose 

15 	To a solution of 5-azido-5-methyl-1-(2-methyl-4-nitro-pyrazol-3-y0azepan-3-ol (720 mg, 

2.44 mmol) in DCM (100 inL) was added in a single 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 NaHCO3  (200 mL) followed by 20% aqueous 

Na2S2O3  (100 mL). The resulting mixture was stirred for 15 min, the organic layer separated and 

20 	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 1C-0 (3.1 mL) was added and the mixture heated at 40 °C for 28 hr. The mixture 

25 	was cooled and quenched by dropwise addition of saturated aqueous NaHCO3  (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 mg). This gum was 

30 	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 1.6 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-tert-

butyl dicarbonate (1.08 g, 5 trunol) and DIPEA (0.7 mL, 4 mmol) and the mixture was stirred at 

	

5 	room temperature for 66 hr. The solvent was removed under reduced pressure and the residue 

purified via silica gel column chromatography (0-100% EtOAe/isohexane) to give tert-butyl N-

(6,6-difluoro 4 methyl-1-(2-methyl-4-nitro-pyrazol-3-yl)azepan-4-y1)carbamate as a colourless 

solid (540 mg, 57% over four steps). 11-1NMR (400 MHz, CDC13) 3 8.04 (s, IH), 4.92 (s, 1H), 

3.84 (s, 3H), 3.82-3.55 (m, 1H), 3.52-3.05 (m, 311), 2.70-2.45 (m, 2H), 2.30-2.05 (m, 11-1), 2.04- 

	

10 	1.85 (m, 1H), 1.52 (s, 3H), 1.45 (s, 911). 

Intermediate 281 tert-Butyl N-(445-(5-(tert-butoxycarbonylamino)-3,3-difluoro-5-

methyl-azepan-l-y1)-1-methyl-pyrazol-4-yOcarbamoy1)-2-(2,6-difluorophenyl)thiazol-5-

ylicarbamate 

NH F  
N 

BocHN S 

15 	Following the procedure for Intermediate 269 starting from tert-butyl N-(6,6-difluoro-4- 

methy1-1-(2-methy1-4-nitro-pyrazol-3-yl)azepan-4-yl)carbamate gave tert-butyl N-(44(5-(5-

(tert-butoxycarbonylamino)-3,3-difluoro-5-methyl-azepan-l-y1)-1-methyl-pyrazol-4-

yOcarbamoy1)-2-(2,6-difluorophenyl)thiazol-5-y1)carbamate as a yellow solid (409 mg, 58% 

over two steps). TINMR (400 MHz, CDC13) b 10.39 (s, 1H), 8.79 (s, 1H), 7.88 (s, 1H), 7.45- 

20 

	

	7.30 (m, 1H), 7.15-7.00 (m, 2FI), 5.12 (br s, 111), 3.78 (s, 31-1), 3.75-3.42 (m, 214), 3.40-3.10 (m, 

2H), 2.70-2.45 (m, 21-1), 2.40-2.15 (m, 1H), 1.95-1,70 (m, 1H), 1.55 (s, 911), 1.46 (s, 3H), 1.33 (s, 

919). 

Intermediate 285 3-Ethyl-1-(2-methyl-4-nitro-pyrazol-3-Apiperidin-4-one 

N 

NO2  

25 	To a solution of tert-butyl 3-ethyl-4-oxo-piperidine-l-carboxylate (380 mg, 1.67 mmol) 

in DCM (15 mL) at room temperature was added TEA (3 mL) and the reaction mixture 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), 5- 



OH 
,,N3  

N" 
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chloro-l-methyl-4-nitro-pyrazole (330 mg, 2.0 mmol) and D1PEA (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-ethyl-1-(2-methyl-4-nitro-pyrazol-3-yepiperidin-4-one as a light 

5 	yellow solid, (250 mg, 58% over two steps). 1FINMR (400 MHz, CDC13) 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, IH), 2.64-2.49 (m, 

2H), 2.01-1.87 (m, 1H), 1.44-1.29 (m, 1H), 0.94 (t, J= 7.5 Hz, 3H). 

Intermediate 286 4-(Azidomethyl)-3-ethy1-1-(2-methyl-4-nitro-pyrazol-3-yOpiperidin-

4-ol 

10 	 NO2 

Following the procedure for Intermediate 253 starting from 3-ethy1-1-(2-methy1-4-nitro-

pyrazol-3-yppiperidin-4-one gave 4-(azidomethyl)-3-ethy1-1-(2-methyl-4-nitro-pyrazol-3-

yppiperidin-4-ot as a yellow gum (170 mg, 66% over two steps). 'H NMR (400 MHz, CDC13) 6 

8.03 (s, IH), 3.76 (s, 314), 3.62-3.53 (m, 2H), 3.40 (d, .1= 12.2 Hz, 1H), 3.34-3.15 (m, 1H), 3.06- 

1 	2 	(m 2H).  1 91-1 71  (rn. 3H)._ I 11- 1 C. (Th. 12H). 0 9? (t. 	 not nbservt,I. 

Intermediate 287 tert-Butyl N4(3-ethyl-4-methoxy-1-(2-methy1-4-nitro-pyrazol-3-y1)-4-

p peridyl)methyl)carbamate 

OMe 
N. 	,--NHBoc 

N 
/ 

NO2  

Following the procedure for Intermediate 120 starting from 4-(azidomethyl)-3-ethyl-1-(2- 

20 

	

	met hy1-4-nitro-pyrazol-3-Apiperid in-4-o gave tert-butyl N-((3 -ethyl-4- met ho xy-1-(2- methyl-4- 

nitro-pyrazol-3-y1)-4-piperidAmethyl)carbamate as a light yellow solid (110 mg, 70% over 

three steps). 'H NMR (400 MHz, CDC13) 6 8.02 (s, 114), 4.95-4.35 (m, 114), 3.76 (s, 314), 3.53-

3.43 (m, 2H), 3.36-3.09 (m, 711), 2.07-1.93 (m, 114), 1.44-1.10 (.-n, 4H), 0.96-0.81 (m, 12H). 

Intermediate 292 3-(2-Methy1-4-nitro -pyrazo I-3-y1)-8-oxa-3-azabicyclo [3.2.1]o ctan-6-ol 

N 
N
, 
 

25 	 NO2  

A solution of 7-oxab cyclo[2.2.1]hept-2-en-5-ol (0.7 g, 6.2 mmol) in Me0H/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 Me0H (5 mL) was added followed by NaCNBH3  

(1.6 g, 25 mmol) in McOH (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 
5 

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 MgSO4 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(OH)2/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 
10 

reaction mixture was cooled to room temperature, filtered through celite washing with EtOH (40 

mL). 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 (15 

mL) was added 5-chloro-l-methyl-4-nitro-pyrazole (1.2 g, 7.3 mmol), DIPEA (1.7 mL, 9.7 

mmol) and potassium fluoride (1.1 g, 20 mmol) and the reaction was heated at 85 °C for 16 hr. 
15 

The mixture was cooled to room temperature, partitioned between water (25 mL) and EtOAc (25 

mL) and the aqueous layer extracted with EtOAc (3 x 25 mL). The combined organic layers 

were washed with brine (25 mL1. separated. dried over MgSO4 and concentrated under reduced 

pressure. Purification via silica gel column chromatography (10-50% EtOAe/isohexane) gave 3- 

(2-methy1-4-nitro-pyrazol-3-y1)-8-oxa-3-azabicyclo[3.2.1]octan-6-ol as an off-white solid, (550 
20 

mg, 62% over three steps). 'H MAR (400 MHz, CDC11) b 8.06 (s, 1H), 4.66-4.57 (rn, I H), 4.38 

(d, J= 7.6 Hz, 1H), 4.19 (d, J= 6.3 Hz, 1H), 3.94 (s, 3H), 3.82-3.73 (m, 1H), 3.68 (dd,,T= 11.1, 

2.8 Hz, 1H), 3.12 (d, J= 11.IHz, 1H), 2.71-2.59 (m, 2H), 2.38 (d, J= 7.0 Hz, 1H), 1.97 (dd, J-

12.9, 3.9 Hz, 1H). 

Intermediate 293  6-Azido-3-(2-methyl-4-nitro-pyrazol-3-yl)-8-oxa-3- 

25 	azabicyclo[3.2.1]octane 

N3 

NO2  

3-(2-Methy1-4-nitro-pyrazol-3-y1)-8-oxa-3-azabicyclo[3.2.1]octan-6-ol (500 mg, 1.96 

mmoL) was dissolved in DCM (15 mL) and triethylamine (0.41 mL, 2.95 mmol) was added. 

30 

	

	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 diluted with DCM (10 mL), quenched with water (10 mL) and the aqueous layer extracted 

with DCM (3 x 20 mL). The combined organic layers were washed with brine (10 mL), passed 
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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 

	

5 
	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 MgSO4  and concentrated 

under reduced pressure. Purification via silica gel column chromatography (10-50%, 

EtOAc/isohexane) gave 6-azido-3-(2-methy1-4-nitro-pyrazol-3-y1)-8-oxa-3- 

	

10 
	azabicyclo[3.2.1]octane as brown gum (25 mg, 68% over two steps). 'H NMR (400 MHz, 

CDC13) 8 8.05 (s, IH), 4.65 (d, J= 7.4 Hz, 1H), 4.34 (s, 1H), 4.28 (dd, I= 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,1= 13.4, 7.3, 3.2 

Hz, IH). 

Intermediate 294  tent-Butyl N-(3-(2-methy1-4-nitro-pyrazol-3-y1)-8-oxa-3- 

azabicyclo [3.2.1 ]octan-6-yi )carbamate 

NHBoc 

To a solution of 6-azido-3-(2-methy1-4-nitro-pyrazol-3-y1)-8-oxa-3-

azabicyclo[3.2_1]octane (250 g, 0.8 mmol) in THE (10 mT,) and water (2 mL), was added 

trimethylphosphine (I 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 

20 	dissolved in (2 M, 15 inL) 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 rng). To a solution of this amine in DCM (10 mL) was 

added triethylamine (0.18 mL 1.3 mmol) and DMA? (26 mg, 0.22 mmol). The mixture was 

25 	cooled to 0 °C and a solution of di-tert-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 

diluted 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 gel column chromatography (1-10% Me0H/DCM) gave tert-butyl N-(3-(2-methyl-4-nitro- 

30 	pyrazol-3-y1)-8-oxa-3-azabicyclo[3.2.1]octan-6-yDearbamate as an off-white solid (110 mg, 66% 

over two steps). 'H NMR (400 MHz, CDCI3) 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- 

yl)cycloheptyl)carbamate 

NHBoc 

10H 
N" 

\ 

NO2  

Following the procedure for Intermediate 294 starting from 2-azido-5-fluoro-5-(1- 

	

5 	methyl-4-nitro-IH-pyrazol-5-yl)cycloheptanol gave tent-butyl N-(5-fluoro-2-hydroxy-5-(2- 

methy1-4-nitro-pyrazol-3-y0cycloheptyl)carbamate as a colourless solid (572 mg, 61% over two 

steps). 'H NMR (400 MHz, CDC13) 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, J— 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, 9F1). 

	

10 	Intermediate 302 01-Benzyl 04-ethyl 5-hydroxy-4-methyl-azepane-1,4-dicarboxylate 

EtO2C 

I o a solution of 1-(benzyloxycarbonyI)-4-piperidinone (20.0 g, 85.80 mmol) in Et20 

(200 mL) at 0 °C was added'boron trifluoride etherate (12.0 mL, 94.40 mmol) followed by the 

addition of ethyl diazoacctate (11.7 mL, 94.40 mmol) maintaining the temperature below 7 'C. 

15 	The reaction mixture was stirred for 1 hr, 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 MgSO4  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 DME (75 mL) at 0 °C and sodium hydride (60% dispersion in mineral oil, 1.38 

20 	g, 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 Et20 (100 mL) and quenched 

with water (100 mL). The aqueous layer was extracted with Et20 (3 x 75 mL) and the combined 

organic layers were washed with water (2 x 100 raL) and brine (2 x 100 mL), separated, dried 

25 	over MgSO4  and concentrated under reduced pressure. Purification via silica gel column 

chromatography (50% Et20/isohexane) gave a light yellow oil. A portion of this oil (0.90 g, 2.70 

mmol) was dissolved in Me0H (4 mL) and added to a stirred suspension of NaBH4  (0.12 g, 3.24 

mmol) in Me0H (5 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 3 hr, before being 

quenched with a 1 M aqueous solution of HCl (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 01-benzyl 04-ethyl 5-hydroxy-4-methyl-

azepane-1,4-dicarboxylatc as a colourless oil (480 mg, 1% over three steps). 'H NMR (400 MHz, 

5 	CDCI3) 8 7.37-7.28 (m, 511), 5.17-5.10 (m, 2H), 4.20-4.07 (m, 211), 3.78-3.20 (m, 714), 2.32-2.24 

(m, 11-1), 2.07-1.86 (m, 31.1), 1.73-1.62 (m, 1H), 1.30-1.19 (n, 3H). Exchangeable OH not 

observed. 

Intermediate 303  Benzyl 3a-methyl-2-oxo-3,4,5,7,8,8a-hexahydrooxazolo[4,5-

d]azepinc-6-carboxylate 

10 

To a solution of O1-benzyl 04-ethyl 5-hydroxy-4-methyl-azepane-1,4-dicarboxylate 

(0.48 g, 1.43 mmol) in dioxane (5 mL) was added a I M aqueous solution of NaOH (2.9 mL, 

2 R7  a mnht AIM the reaction wac aimed at morn temperature for 16 hr The, mixture was 

acidified to pH 3 with 2 M aqueous HCI and extracted with Et2O (10 mL) and DCM (10 mL). 

15 	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/isohexanc) 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 

20 	and heated at 90 °C behind a blast shield for 40 min. tert-Butanol (0.05 mL, 0.56 mmol) was 

added and the reaction mixture was heated at reflux for 16 hr behind a blast shield. The reaction 

mixture was cooled to room temperature and quenched with saturated aqueous NaHCO3  (10 mL). 

The mixture was extracted with EtOAc (15 mL) and the organic layer was washed with water 

(10 mL) and brine (10 mL), separated, dried over MgSO4 and concentrated under reduced 

25 	pressure. Purification via silica gel column chromatography (0-100% EtOAc/isohexane) gave 

benzyl 3a-methy1-2-oxo-3,4,5,7,8,8a-bexahydrooxazolo[4,5-d]azepine-6-carboxylate as a yellow 

oil (100 mg, 22% over two steps). 'H NMR (400 MHz, CDCI3) 8 7.38-7.28 (m, a 5.26-4.97 

(m, 3F1), 4.51 (s, 1H), 3.98-3.76 (m, 1H), 3.43-3.06 (m, 2H), 2.17 (a, 11-1), 1.96-1.77 (m, 3H), 

1.58 (s, 3H). Exchangeable not observed. 

30 	Intermediate 304  3a-Methy1-6-(2-methy1-4-nitro-pyrazol-3-y1)-3,4,5,7,8,8a-

hexahydrooxazolo[4,5-d]azepin-2-one 
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N 

NO2  

To a solution of benzyl 3a-methy1-2-oxo-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 mmo1) 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 room temperature, filtered 

through Celitet and concentrated under reduced pressure. To a solution of the residue (170 mg, 

1.00 mmol) in DMSO (5 mL) was added 5-chloro-l-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 nth) and extracted with 

	

10 	Et0Ac (3 x 5 mL). The combined organic layers were passed through a phase separation 

cartridge and concerriedied .--ider reduced pressure. Purification via silica gel chromatography (0-

5% MeOLEDCM) 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 diastereoisomers by reverse- 

phase preparative HP I 	1  maeor diastereomer was isolated as a yellow solid (196 mg, 67% 

	

15 	over two steps) `H NMI( (400 MHz, d6-DMSO) 6 8.11 (s, IH), 7.72 (s, IH), 4.48 (dd, J= 6.6, 

2.7 Hz, 1H), 3.74 (s, 311). 3.10-3.01 (m, 2H), 2.20-1.96 (m, 3H), 1.85 (dd, J= 15.2, 7.8 Hz, IH), 

1.32 (s, 3H). Two protons under water peak. LCMS (ES+) nilz 296 (WILD. 

Intermediate 305 8-(2-Methyl-4-nitro-pyrazol-3-y1)-1,4-dioxaspiro[4.5]decan-8-ol 

N 

OH 
NO2  

20 	Following the procedure for Intermediate 218 starting from 1-methy1-4-nitro-IH-

pyrazole and 1,4-cyclohexanedione monoethylene acetal gave 8-(2-methy1-4-nitro-pyrazol-3-y1)-

1,4-dioxaspiro[4.5]decan-8-o1 as a light beige solid (3.68 g, 83%). `H NMR (400 MHz, CDCh) 6 

8.06 (s, 1H), 4.45 (s, 1H), 4.12 (s, 31-1), 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-F luo ro-4-(2-met hyl-4-nitro -pyrazol-3 -yl )cyclohexanone 

N 
N 

0 

F 

NO2  
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To a solution of 8-(2-methyl-4-nitro-pyrazol-3-y1)-1,4-dioxaspiro[4.5]decan-8-ol (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 NaHCO3  (100 inL) was added, 

	

5 	dropwise initially, and the mixture was extracted with DCM (2 x 75 mL). The combined organic 

layers were dried over MgSO4, and concentrated under reduced pressure. Purification via silica 

gel colunm chromatography (30-50% EtOAc/isohexane) gave a pale yellow oil. A portion of this 

oil (780 mg, 2.74 mmol) was dissolved in THE (20 mL) and treated with 2 M aqueous HCl (3 

mL). The reaction mixture was stirred at room temperature for 4 hr, heated at 60 °C for 7 hr and 

	

10 	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 

MgSO4  and concentrated under reduced pressure. Purification via silica gel colunm 

chromatography (25-40% EtOAc/isohexane) gave 4-fluoro-4-(2-methy1-4-nitro-pyrazol-3-

yl)cyclohexanone as a white solid (490 mt, 30% over two steps). % /1 NMR. (400 MHz, CDC13) 

	

15 	8.10 and 8.09 (2s, IF1), 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, 211), 2.43-2.33 (m, 2H). 

intermediate 307 tert-But% 	-I; 4- fluor° -1 -11 	.oxv 42-methy14-; 	01-3- 

yl)cydohexyllmethylkarbamate 

OH 

NHBoc 

NO2  

20 	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-methy1-4-nitro-pyrazol-3-yficyclohexanone (1.0 g, 4.15 mmol) in DMSO (15 mL) 

25 	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 NH3  in Me0H (30 mL) and DCM (10 mL) was stirred at 

room temperature for 4 days. The solvent was removed under reduced pressure and the resulting 

30 	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 layer was passed through 

a phase separation cartridge and concentrated under reduced pressure. Purification via silica gel 

column chromatography (50% EtOAC/Petrol 40-60) gave tert-butyl N-H4-fluoro-1-hydroxy-4-

(2-methyl-4-nitro-pyrazol-3-y1)cyclohexylimethylicarbamate as a cream foam (858 mg, 56% 

5 	over three steps). 1H NMR (400 MHz, CDCI3) 6 8.07 and 8.06 (2s, 1H), 5.05-4.95 (m, 1H), 4.09 

and 4.07 (2s, 3H), 3.21 (d, I= 6.3 Hz, 2H), 2.95-2.72 (m, 2H), 2.54 (s, 1H), 1.99-1.87 (m, 2H), 

1.85-1.65 (m, 4H), 1.45 (s, 9H). 

Intermediate 308 tert-Butyl N-[(4R)-6,6-d oro-4-methy1-1-(2-methy1-4-nitro-pyrazol-

3-yl)azepan-4-ylicarbamate 

NHBoc 

N
,N 

10 	 NO2 

Intermediate 280 was further purified via chiral SIC to give tern-butyl N-114R)-6,6-

difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazol-3-y1)azepan-4-yl]carbamate (first eluting isomer) 

(440 mg) ce 100%. LCMS (ES+) m/z 412 (M+23). 

Intermediate 309  tert-Butyl 	 nitro- 	-17 

3-y I 	 WbarnatC 

,NHBoc 

F F  
NO2  

Following the procedure of Intermediate 308, further elution gave tert-butyl N-R4S)-6,6- 

difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazo 1-3-yl)azepan-4-yficarbamate (second eluting 

isomer) (430 mg) ee 93%. LCMS (ES+) m/z 412 (M+23). 

20 

	

	Intermediate  310 tert-Butyl N-[41[5-[(5R)-5-(tert-butoxycarbony(amino)-3,3-difluoro- 

5-methyl-azepan-l-yl] - I -methyl-pyrazol-4-yl]carbamoy1]-2-(2,6-difluorophenyfithiazol-5-

yl]carbamate 

F 

Following the procedure for Intermediate 269 starting from tert-butyl N-[(4R)-6,6- 

25 	difluoro-4-methyl-1-(2-methyl-4-nitro-pyrazol-3-yl)azepan-4-yl]carbamate gave tert-butyl N-[4- 
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R5-[(5R)-5-(tert-butoxycarbonylamino)-3,3-difluoro-5-methyl-azepan-1 -y11- I -methyl-pyrazol-4-

ylicarbamoy1]-2-(2,6-difluorophenyOthiazol-5-ylicarbamate as a pale brown solid (210 mg, 

57%) ee 98.6%. 11-INMR (400 MHz, CDCI3) 6 10.39 (s, 1H), 8.79 (s, 1H), 7.88 (s, 1H), 7.45-

7.30 (m, IH), 7.15-7.00 (m, 2H), 5.12 (br s, Hi), 3.78 (s, 3H), 3.75-3.40 (m, 2H), 3.35-3.10 (m, 

5 	2H), 2.70-2.45 (m, 2H), 2.40-2.15 (in, IH), 1.95-1.70 (m, 1FI), 1.55 (s, 9H), 1.46 (s, 3H), 1.33 (s, 

9H). 

Intermediate 311 tert-Butyl N-[44[5-[(55)-5-(tert-butoxycarbonylamino)-3,3-difluoro- 

5-methyl-azepan-l-y1]-1-methyl-pyrazol-4-yl]carbamoy11-2-(2,6-difluorophenyOthiazol-5-

ylMarbamate 

NH
F  

BocHN 
10 

Following the procedure for Intermediate 269 starting from tent-butyl. N1(45)-6,6-

difluoro-4-methyl-1 -(2-methyl-4-nitro-pyrazoi-3-y()azepan-4-yi.. 

gave a pale brown solid (246 mg). This was further purified via cnttni Sit to give tort-butyl A-

[4-[[5-[(55)-5-(tert-butoxycarbonylamino)-3,3-diftuoro-5-methyt-azepan- I -y11-1-methyl- 

15 	pyrazol-4-yllcarbarnoy1J-2-(2,6-difluorophenyl)thiazol-5-Acarbatnate as a pale brown solid 

(190 mg, 51%) ce 98.5%. 'H NMR (400 MHz, CDC13) 6 10.39 (s, 1H), 8.79 (s, 1H), 7.88 (s, 1H), 

7.45-7.30 (m, II-T), 7.15-7.00 (m, 2H), 5.12 (br s, IH), 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, IH), 1.55 (s, 9H), 1.46 (s, 3H), 

1.33 (s, 9H). 

20 	Intermediate 312 5-(2-Methyl-4-n ro-pyrazol-3-y1)-5-azaspiro[2.6]non-8-ene 

N
N 

 

NO2  

To a solution of zirconocene chloride (20.8 g, 71 mmol) in THF (300 mL) at -78 °C was 

added slowly ethyl magnesium bromidc (1 M in THF, 142 rnL, 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 

25 

	

	obtained. The mixture was stirred for a further 30 min. tert-Butyl 6-oxo-3,7-dihydro-2H-azepine- 

1-carboxylatc (15 g, 71 mmol) 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 chloride 

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 NaHCO3  (200 mL) and brine (200 mL), 

	

5 	dried over MgSO4  and concentrated under reduced pressure. Purification via silica gel column 

chromatography (10-50% Et20/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 

	

10 	mmol) and 5-chloro-l-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 partitioned 

between water (50 mL) and EtOAc (50 mL), the aqueous layer was extracted with Et0Ac (3 x 

50 mL) and the combined organics were washed with brine (50 mL), separated, dried over 

MgSO4 and concentrated under reduced pressure. Purification via silica gel column 

	

15 	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, 

CDCH 6 8.00 (s. 1H1. 5.69 (dt. J= 11.2. 5.4 Hz. 1Hl. 5.22-5.11 (m. 1111. 3 82 M. 3H1.47-3.38 

(m, 2H), 3.18 (s, 2H), 2.55-2.48 (m, 2H), 0.72-0.61 (m, 4H). 

Intermediate 313 8-Azido-5-(2-methy1-4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonan-9-ol 

N3 

\\.  

	

20 	 NO2 

To a solution of 5-(2-methyl-4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]non-8-ene (1.0 g, 4.1 

mmol) in DCM (25 mL) was added tn-CPBA (1.1 g, 4.8 mmol) and the resulting mixture stirred 

at room temperature for 16 hr. Saturated aqueous NaHCO3  (15 nth) was added and the aqueous 

layer extracted with DCM (3 x 20 mL). The combined organic layers were passed through a 

	

25 	phase separation cartridge and concentrated under reduced pressure. Purification via silica gel 

column 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 NaLiCO3  (10 mL) and 

	

30 	EtOAc (10 mL). The aqueous layer was extracted with EtOAc (3 x 20 mL) and the combined 

organic layers were washed with brine (20 mL), separated, dried over MgSO4  and concentrated 

under reduced pressure. Purification via silica gel column chromatography (10-50%, 
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Et0Ac/isohexane) gave 8-azido-5-(2-methy1-4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonan-9-ol as 

a yellow gum (160 mg, 54% over two steps). 'H NMR (400 MHz, CDC13) 6 8.01 (s, 1H), 3.80 (s, 

3H), 3.79-3.72 (m, 1H), 3.55 (dd, J= 7.4, 2.4 Hz, 1H), 3.51-3.34 (m, 114), 3.31-3.18 (m, 2H), 

2.92 (d, 1= 13.4 Hz, 1H), 2.33-2.24 (m, IF1), 2.20 (d, J 2.7 Hz, 1H), 2.09-1.98 (m, 1H), 1.00- 

5 	0.94 (m, 1I4), 0.81-0.71 (m, 1H), 0.53-0.44 (m, 2 H). 

Intermediate 314  9-Azido-5-(2-methy1-4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonan-8-ol 

,OH 

,N 
N 

NO2  

Following the procedure for intermediate 313 also gave 9-azido-5-(2-methy1-4-nitro- 

pyrazol-3-y1)-5-azaspiro[2.6]nonan-8-ol as a yellow gum (350 mg, 68% over two steps). 'H 

10 	NMR (400 MHz, CDC14) 6 8.02 (s, 1H), 3.99-3.92 (m, 1H), 3.79 (s, 3H), 3.53-3.20 (m, 4H), 2.76 

(d, „f= 13.7 Hz, 1H), 2.61 (d, ./= 5.9 Hz, 1H), 2.35-2.15 (m, Ill), 2.17-1.82 (m, 1I1), 0.94-021  

(m, 2H), 0.61-0.51 (m, 2H). 

Intermediate 315 8-Azido-9-methoxy-5-(2-me yl-4-nitro-pyrazol-3-y0-5-

azaspiro[2.61nonane 

N" 	
OMe 

 

15 	 NO2 

To a solution of 8-azido-5-(2-methy1-4-nitro-pyrazol-3-y0-5-azaspiro[2.6]nonan-9-ol 

(200 mg, 0.67 mmol) in DCM (10 inL) was added portionwise Dess-Martin periodinane (340 mg, 

0.80 mmo 0. The reaction mixture was stirred at room temperature for 18 hr. The mixture was 

diluted with DCM (50 mL), saturated aqueous NaRCO3  (50 mL) added and the mixture 

20 	extracted with DCM (50 nth). The combined organic layers were washed with brine (20 mL) 

passed through a phase separation cartridge and concentrated under reduced pressure. 

Purification via silica gel column chromatography (10-50% EtOAc/isohexane) gave the 

intermediate ketone. To a solution of this ketone (190 mg, 0.62 ramol) in dry THF (7 mI.) under 

nitrogen cooled to -78 °C was added dropwise a solution of L-selectride (1 M in THF, 0.8 mL, 

25 	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 MgSO4  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 

30 	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 inL) and the combined organic layers were washed with brine (20 mL), 

	

5 	separated, dried over MgSO4, and concentrated under reduced pressure. Purification via silica gel 

column chromatography (10-50% EtOAc/isohexane) gave 8-azido-9-methoxy-5-(2-methy1-4-

nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonane as an off-white solid (120 mg, 55% over three steps). 

IHNMR (400 MHz, CDCI3) 6 8.02 (s, 1H), 3.84 (s, 3H), 3.84-3.72 (m, 111), 3.58 (s, 3H), 3.57-

3.47 (m, 2 H), 3.22-3.15 (m, 1H), 2.93 (s, 111), 2.40-2.28 (m, 1H), 2.24 (d, Jz= 12.5 Hz, 1H), 

	

10 	2.07-1.91 (m, IH), 0.79-0.72 (m, 1H), 0.67-0.46 (m, 3H). 

Intermediate  316  9-Azido-8-methoxy-5-(2-methy1-4-nitro-pyrazol-3-y1)-5- 

azaspiro[2.6]nonane 

N 

NO2  

Following the procedure for Intermediate 315 starting from 9-azido-5-(2-methyl-4-nitro- 

le't 

yl)-5-azaspiro[2.6]nonane as a yellow gum (170 mg, 62% over three steps). 111 NMR (400 MHz, 

CDCI3) 6 8.02 (s, 1H), 3.90 (d, J= 13.4 Hz, 1H), 3.84 (s, 2H), 3.73-3.67 (m, IH), 3.45-3.36 (m, 

1H), 3.41 (s, 3H), 3.28 (s, IH), 3.21-3.14 (m, 2H), 2.32-2.15 (m, 2H), 2.09-1.99 (m, IH), 0.82-

0.74 (m, 1H), 0.69-0.51 (m, 3H). 

20 	Intermediate 317  tent-Butyl N49-rnethoxy-5-(2-methy1-4-n o-pyrazol-3-y1)-5-

azaspiro [2.6]nonan-8-yl]carbamate 

NHBoc 

,N 
N 

NO2  

A solution of 8-azido-9-methoxy-5-(2-methy1-4-nitro-pyrazol-3-y1)-5- 

azaspiro[2.6]nonane (120 mg, 0.37 mmol) in THE/water (5 mL/1 inL) was treated with 

25 	trimethylphosphine (1.0 M in toluene, 1.8 mL, 1.8 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 HC1 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 rnL). The combined organic layers were passed through 

30 	a phase separation cartridge and concentrated under reduced pressure to give a light brown gum. 

OMe 
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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-tert-butyl-dicarbonate (90 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 

	

5 	organic layers 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 tert-buty1N-119-methoxy-5-(2-methy1-4-nitro-pyrazol-3-34)-5-

azaspiro[2.6]nonan-8-yllearbamate as a yellow gum (110 mg, 72% over three steps). 'H NMR 

(400 MHz, CDC13) 6 8.00 (s, 1H), 5.08 (d, J — 8.9 Hz, 1H), 3.97-3.86 (m, 2H), 3.81 (s, 3H), 3.60 

	

10 	(ddd, .1— 13.6, 10.5, 2.8 Hz, 1H), 3.51 (s, 314), 3.12-3.04 (m, 1H), 2.74 (s, 1I-1), 2.16 (d, f= 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 tert-Butyl N-18-methoxy-5-(2-methy1-4-nitro-pyrazol-3-y1)-5-

azaspiro[2.6]nonan-9-yl]carbamate 

N 

NO2  

infr tho plo,..cdurc for lotormediate 	, 

methyl-4-nitro-pyrazol-3-yl)-5-azaspiro[2.6]nonane gave tert-butyl N48-methoxy-5-(2-methyl-

4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonan-9-ylkarbamate as a yellow gum (160 mg, 67% over 

two steps). 'H NMR (400 MHz, CDC13) 6 8.01 (s, 1H), 5.12 (d, J= 8.8 Hz, 1 H), 3.82 (s, 3H), 

3.68-3.57 (m, 2H), 3.52-3.38 (m, 1H), 3.36 (s, 314), 3.32 (d, J= 12.7 Hz, 1H), 3.21-3.14 (m, 1H), 

20 	2.74 (d, J= 12.8 Hz, 1H), 2.13-1.88 (m, 2L1), 1.47 (s, 9H), 0.91-0.81 (m, 1H), 0.68-0.53 (m, 2F1), 

0.43-0.36 (m, 1H). 

TABLES la and lb FORMULA I COMPOUNDS 101-531 

Example 101 5-Amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(4- 

((methylamino)methyl)piperidin-1-34)-1H-pyrazol-4-y1)thiazo le-4-carboxamide 101 

25 	A solution of Intermediate 1, tent-butyl methyl((1-(1-methyl-4-nitro-1H-pyrazol-5-

Apiperidin-4-yOrncthyl)carbamate (145 mg, 0.41 mmol) in McOH (40 mL) was passed through 

the H-Cube® (full 1-12, 50 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was 

removed under reduced pressure to afford crude tert-butyl (1-(4-amino-l-methyl-1H-pyrazol-5-

yOpiperidin-4-yOmethyl(methyl)carbamate as a red-brown oil (117 mg). To a solution of this 

30 	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-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-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 MgSO4  and the solvent removed under reduced pressure. Purification via 

silica gel column chromatography (75% Et0Ac/isohexane) gave tert-butyl (1-(4-(5-tert-

butoxycarbonylamino-2-(2,6-difluorophenypthiazole-4-carboxamido)-1-methyl-111-pyrazol-5- 

	

5 	yl)piperidin-4-y0methyl(methyl)carbamate as a lilac foam (200 mg). This foam (200 mg, 0.30 

mmol) was stirred with HCl in 1,4-dioxane (4 M, 3.8 mL, 15.1 mmol) in Me0H (5 mL) at room 

temperature for 3 days. The solvents were removed under reduced pressure and the crude residue 

was re-dissolved in McOH and loaded onto an SCX column. The column was washed. with 

Me0H and eluted with 7 N ammonia in Me0H to yield 101 as a beige solid (99 mg, 53% over 

	

10 	three steps). IFI NMR (400 MHz, d6-DMS0) ö 8.75 (s, IH), 7.59-7.49 (m, 3H), 7.44 (s, 1H), 

7.32-7.22 (m, 2H), 6.90 (br s, 1H), 3.63 (s, 3H), 3.14-2.96 (m, 4H), 2.66 (d, .1= 6.8 Hz, 2H), 2.45 

(s, 3H), 1.77 (d, .7— 12.6 Hz, 211), 1.78-1.55 (m, 1H), 1.36-1.22 (m, 2H). LCMS (ES+) rah 462 

(M+1). 

Example 102 (R)-5-amino-2-(2,6-difluoropheny1)-N-(1-merhyl-5-(3-methylpiperazin-1- 

	

15 	yt)-1H- pyrazol-4-yOthiazole-4-carboxamide 102 

Step A. 	tert-Butyl (±)-2-Methy1-4-(1-methy1-4-nitro-1H-pyrazol-5-y0piperazine-

1- carboxvlate 

A mixture of 2-methylpiperazine (1 g, 6.2 mmol), 5-chloro-l-methyl-4-nitro-1H-pyrazole 

20 

	

	from Example 1 (2.48 g, 12.4 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 solvent was removed under reduced pressure to 

give a residue. The residue was purified by silica get chromatography using Me0H/DCM (10:1) 

as eluting solvents to afford ten-butyl (±)-2-methy1-4-(1-methyl-4-nitro-IH-pyrazol-5-

yl)piperazine-l-carboxylate (1.0 g, 40%) as yellow solid. I nf NMR (500 MHz, CDCI3) a (ppm): 

25 

	

	8.03 (s, 1H), 4.38 (s, 1H), 3.99-3.68 (m, 1I1), 3.83 (s, 3H), 3.67-3.65 (m, 1H), 3.46-3.41 (m, IH), 

3.31-3. 25 (m, IH), 2.90-2.88 (d, I= 9.6Hz, IH), 2.71-2.68 (d, J = 9.2 Hz H), 1.49 (s, 9H), 

1.36-1.34 (d, J= 5.2Hz, 3H). 

Step B. tert-Butyl (±)-4-(4-Ammo-l-methyt-IH-pyrazol-5-y1)-2-methylpiperazine-1-

carboxylate. 

30 

	

	To a solution of tert-butyl (±)-2-methyl-4-(1-methyt-4-nitro- I H-pyrazol-5-yl)piperazine- 

1-carboxylate (500 mg, 1.54 mmol) in Me011 (20 mL) and H2O (5 mL) was added zinc (845 mg, 
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13 mmol) and NH4C1 (1.4 g, 26 nunol). 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 (10/1-4/10) as 

eluting solvents to give tert-butyl (±)-4-(4-amino-l-methyl4H-pyrazol-5-y0-2- 

	

5 	methylpiperazine-1- carboxylate (650 mg, —100%) as red solid. 1H NMR (500 MHz, CD3OD) 

(ppm): 7.22 (s, 1H), 4.35-4.33 (m, 1H), 4.12-4.11 (m, 1H), 3.94 (s, 311), 3.43-3.46 (m, 1H), 3.25-

3.30 (m, 2H), 3.01-3.00 (m, 1H), 2.89-2.87 (d, J = 12 Hz, 1H), 1.49 (s, 91-1), 1.34-1.36 (d, 

5.6Hz, 3H); MS (ESI) nez = 296 	). 

Step C. tert-Butyl (±)-4-(4-(5-(tert-Butoxycarbonylamino)-2-(2,6- 

10 difluorophenypthiazo carboxamido)-1-methy1-1H-pyrazol-5-y1)-2-methylpiperazine-1- 

carboxylate. 

To a solution of tort-butyl (±)-4-(4-amino-l-methyl4H-pyrazol-5-y1)-2- 

methylpiperazine- 1-carboxylate (400mg, 2.05 mmol), 5-(tert-butoxycarbonylamino)-2-(2,6- 

difluorophenyl)thiazole-4- carboxylic acid (630 mg, 2.46 mmol), HATU (0.83g, 8.19 mmol) in 

	

15 	DME (15 mL) was added TEA (1.5mL). The reaction mixture was stirred at 25 °C for 20 hours 

and poured into water (100 mL). The mixture was extracted with EtOAc (50 mL x 2). The 

	

.n;*: 	 “11 	 fief 	** 	dr;_d 

Na2SO4, 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- 

	

20 	butyl (±)-4-(4-(5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carboxamido)-1- 

methyl4H-pyrazol-5-y1)-2-methylpiperazine-l-carboxylate (280 mg, 52%) as white solid. 11I 

NMR (500 MHz, CDC13) 6 (ppm): 10.32 (s, 1H), 8.70 (s, 1H), 7.80 (s, 1H), 7.38-7.35 (m, 1H), 

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, J= 

	

25 	6.4Hz, 3H); MS (ESI) nez =434 (M+11 ). 

Step D. tert-Butyl (R) 4 (4 (5 (tert-Butoxycarbonylamino)-2-(2,6-difluoropheny1)-

thiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-y1)-2-methylpiperazine-l-carboxylate and tert-

Butyl (S)-4-(4-(5-(tert-Butoxyearbonylamino)-2-(2,6-difluorophenyl)thiazole-4- carboxamido)-

1-methy1-1H-pyrazol-5-y1)-2-methylpiperazine-1-carboxylate. 

	

30 	Chiral separation by using preparative HPLC of tert-butyl (±)-4-(4-(5-(tert- 

Butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carboxamido)-1-methyl-IH-pyrazol-5-

y1)-2-methyl-piperazine-1-carboxylate (280 mg) afforded tert-Butyl (S)-4-(4-(5-(tert-

Butoxycarbonylamino)-2-(2,6-difluorophenypthiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-

y1)-2-methylpiperazine-1-carboxylate (80 mg) and tert-Butyl (R)-4-(4-(5-(tert- 
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Butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxamido)-1-methy1-1H-pyrazol-5-

y1)-2-methylpiperazine-1-carboxylate (80 mg). 

Step E. A solution of tert-butyl (R)-4-(4-(5-(tert-butoxycarbonylamino)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamido)-1-methyl- I H-pyrazol-5-y1)-2-methylpiperazine-1- 

	

5 	carboxylate (80 mg, 0.126 mmol) in TFA (I mL) 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%). 1 H NMR (500 MHz, CDCI3) c5 (ppm): 8.48 (s, 

IH), 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, 

	

10 	3H), 3.53-3.48 (m, 1H), 2.90-3.34 (m, 6H), 1.32 (d, J = 6.5 Hz, 3H); MS (EST) nth =434 (M+14). 

Example 103  (S)-5-amino-N-(5-(3-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiawle-4-carboxamide 103 

Chiral separation by SFC of the racemic mixture gave 103 as a single enantiomer. 'H 

NMR (400 MHz. DMSO) 6 7.77 (s, I H), 7.60 — 7A3 (m, 3H), 7.27 (dd,J = 14.5, 5.8 Hz, 2H), 

	

15 	6.39 (tt, J= 55.3, 4.2 Hz, IH), 4.54 — 4.28 (m, 2H), 3.23 — 3.02 (m, 4H), 3.00-2.90 (m, 2H), 

1.85-1.40 (m, 6H). MS(ESI) m/z: 498.2 [M+Hl. 

Example 1,0,4 	(R)-5-amino-N-(5-(3-aminoazenan-l-y1)-1-(2.2-difluoroethyl)- I H- 

pyrazol-4-y1)-2-(2,6-ditluorophenyOthiazole-4-carboxamide 104 

Chiral separation by SFC of the racemic mixture gave 104 as a single enantiomer. 'H 

	

20 	NMR (400 MHz, DMSO) 8 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, IH), 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+Hl. 

Example 105  5-Amino-N-(5-(6,6-difluoro-1,4-diazepan-1-y0-1-methy1-1H-pyrazol-4-

y1)-2-(2-fluoro-5-methylphenyfithiazole-4-carboxamide 105 

	

25 	A mixture of Intermediate 3, ten-butyl 4-(4-(2-bromo-5-(tert- 

butoxycarbonylamino)thiazo le-4-carboxamido)-1-methyl- I H-pyrazol-5-y1)-6,6-d ifluoro-1,4-

diazepane-1 -carboxylate (283 mg, 0.44 mmol), Na2CO3 (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'- 

	

30 	Bis(diphenylphosphino)ferrocene]dichloro-palladium(11) (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 

I 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 MgSO4  

and the solvent removed under reduced pressure. The residue was purified via silica gel column 

	

35 	chromatography (0-80% EtOAc/isohexane) to yield tert-butyl 444-(5-tert- 
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butoxycarbonylamino-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamido)-1-methyl-1H-

pyrazol-5-y1)-6,6-difluoro-1,4-diazepane-l-carboxyLate (179 mg) and tert-butyl 4-(4-(5-amino-2-

(2-fluoro-5-methylphenyfithiazole-4-carboxamido)-1-rnethyl-1H-pyrazol-5-y1)-6,6-difluoro-1,4-

diazepane-1-carboxylate (50 mg). The isolated intermediates were combined and suspended in 

	

5 	McOH (2 mL) and to this was added a solution of HC1 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% Me0H/DCM) to yield 105 as 

a beige solid (59 mg, 30% over two steps). 	NMR (400 MHz, CDCI3) 6 8.98 (s, 1H), 7.90 (dd, 

	

10 	J= 7.0, 2.5 Hz, 1H), 7.80 (s, 1f1), 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 (t, J— 5.5 Hz, 2H), 2.39 (s, 3H), 1.95 (s, 

1H). LCMS (ES+) miz 466 (M+1). 

Example 106  5-Amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y0-1-methyl-1H-pyrazol-4-

_ 2,5-difkorophenyhthiazole-z1-carboxamide 106 

	

15 	Following the procedure for Example 105, reacting ten-butyl 4-(4-(2-bromo-5-(tert- 

butoxycarbonylamino)thiazo le-4-carboxamido)-1-methyl-IH-pyrazol-5-yl)-6,6-difluoro-1,4- 

azepaa 	and 2.5-ditluorophenylhoronic acid gave 106 as a beige solid (57 mg. 

28% over two steps). 'H NMR (400 MHz, CDC13) 6 8.90 (s, 1H), 7.88-7.81 (m, 2H), 7.18-7.10 

(m, 1H), 7.06-6.99 (m, 1H), 6.16 (s, 2H), 3.78 (s, 3H), 3.70-3.56 (m, 2H), 3.44 (t, 1= 14.0 Hz, 

	

20 	21-1), 3.35 (t, .1= 5.5 Hz, 211), 3.11-3.05 (m, 211), 1.95 (s, 1H). LCMS (ES+) iniz 470 (M+1). 

Example 107  (R)-5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-l-y1)-

1H-pyrazol-4-y0-2-(2,6-difluorophenyfithiazole-4-carboxamide 107 

To a solution of (R)-N-(1-(4-amino-1-(2,2-difluoroethyl)-17Ipyrazol-5-yfiazepan-4-y1)-

2,2,2-trifluoro-N-methylacetamide (1.00 mg, 0.28 mmol) in DCM (10 mL) was added DIPEA 

	

25 	(0.5 inL, 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 Ir. 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 via silica gel column chromatography (0- 

	

30 	100% EtOAc/isohexane) gave (R)-tert-butyl 4-(1-(2,2-difluoroethyl)-5-(4-(2,2,2-trifluoro-N- 

methylacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoy1)-2-(2,6-difluorophenyfithiazol-5-

ylearbamate as a pale yellow solid (172 mg). This gum (170 mg, 0.24 mmol) was stirred in HCl 

in 1,4-dioxane (4 M, 5 mL) and Me0H (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 

	

35 	formate salt as a white solid (62 mg, 41% over two steps). NMR (400 MHz, d4-MeOD) 6 8.56 
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(s, 1H), 7.72 (s, 1H), 7.49 (tt, J= 8.5, 6.2 Hz, IH), 7.20-7.12 (m, 2H), 6.24 (tt, J= 55.5, 4.2 Hz, 

1H), 4.48 (td, J= 14.0, 4.2 Hz, 2H), 3.40-3.20 (m, 5H), 2.68 (s, 3H), 2.28-1.74 (m, 6H). LCMS 

(ES+) m/z 512 (M+1). 

Example 108  (R)-5-Amino-N-(1-(2,2-difluoroethy0-5-(4-(methylamino)azepan-l-y1)- 

	

5 	l H-pyrazo 1-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 108 

A mixture of (R)4 en-butyl 2-bronio-4-(1-(2,2-difluoroethy)-5-(4-(2,2,2-trifluoro-N-

methylacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoyethiazot-5-ylearbamate (200 mg, 0.29 

mmol), Na2CO3  (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 

	

10 	for 5 min. [1,1'-Bis(diphenylphosphino)ferrocene]dichloro-palladium(II) (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 HCI in 1,4-dioxane (4 

M, 5 mL) and Me0H (5 mL) and stirred at 70 °C for 48 hr. The solvent was removed under 

and the residue dissolved in Me0H/DCM and passed through an SCX cartridge 

	

15 	washing with DCM and McOH and eluting with 1 N ammonia in Me0H. The solvent was 

removed under reduced pressure and the residue purified by preparative HPLC to yield 108 as 

ate salt as a pale brown solid (21 mcz. 14% over two stens). 1 H NMR (400 MHz. 

D) 6 8.53 (s, I LI), 8.15-7.95 (m, 1H), 7.58 (s, 1H), 7.35-7.05 (m, 2H), 6.25 (tt, J= 55.6, 

4.1 Hz, III), 4.54-4.43 (m. 2H), 3.43-3.22 (m, 5H), 2.68 (s, 3H), 2.28-1.74 (m, 6H). LCMS 

	

20 	(ES+) miz 512 (MT') 

Example 109  (R)-5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-y1)- 

1H-pyrazol-4-y1)-2-(2-fluoro-5-methylphenyl)thiazote-4-carboxamide 109 

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)azepan-l-y1)- H-pyrazo I-4- 

	

25 	ylcarbamoyOthiazol-5-ylcarbamate (200 mg, 0.29 mmol) and 2-fluoro-5-methylbenzeneboronic 

acid (63 mg, 0.41 mmol) gave 109 as the mono formate salt as a pale brown solid (67 mg, 45% 

over two steps). 1H NMR (400 MHz, d4-MeOD) 6 8.56 (s, 1H), 8.07 (dd, I= 7.3, 2.2 Hz, 1H), 

7.61 (s, 1H), 7.26-7.20 (m, 1H), 7.12 (dd, J = 11.4, 8.4 Hz, 1H), 6.25 (tt, J= 55.6, 4.2 Hz, IH), 

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), 

	

30 	2.23-1.72 (m, 6H). LCMS (ES+) raiz 508 (M+1). 

Example 110  5-Amino-N-(1 -(2,2-difluoroethy)-5-(4-hydroxyazepan-l-y1)-1H-pyrazo I-

4-y1)-2-(2,6-difluorophenypthiazo le-4-carboxamide 110 

To a solution of I -(4-amino-1-(2,2-difluoro ethyl)-1H-pyrazol-5-y)azepan-4-o I (100 mg, 

0.39 mmol) in DCM (20 mL) was added DIPEA (0.5 mL, 2.87 mmol), PyBOP (300 mg, 0.58 

	

35 	mmo) and 5-(tent-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 via silica gel column chromatography (0-100% EtOAc/isohexane) gave tert-butyl 4- 

	

5 	(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-ylearbamoy1)-2-(2,6- 

difluorophenyl)thiazol-5-ylearbamateas a colorless solid (145 mg). This solid (145 mg, 0.24 

mmol) was stirred in HCI 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, d4-MeOD) 6 7.81 

	

10 	(s, 1H), 7.46 (tt, J= 8.5, 6.2 Hz, 1H), 7.19-7.11 (m, 2H), 6.22 (tt, J= 55.6, 4.2 Hz, 1H), 4.45 (td, 

J= 13.9, 4.2 Hz, 21-1,), 4.01-3.93 (m, 1H), 3.32-3.15 (m, 5H), 2.10-1.90 (m, 314), 1.87-1.65 (m, 

3H). LCMS (ES—) m/z 499 (M+1). 

Example 111  5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol- 

4-y1)-2-42-fluoro-f- 	nyhthiazolc-4-carboxamide 111 

	

15 	Following the procedure for Example 105 starting with tert-butyl 2-bromo-4-(1-(2,2- 

ditluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-ylcarbamoyOthiazol-5-ylcarbamate (0.13 

2, 0.23 mime!) and 2-11Loco-5-rnetinlbenzerieboronic acid (53 mg, 0.35 mmol) gave 111 as a 

black solid (56 mg. 50% over two steps). 'H NMR (400 MHz, d6-DMSO) 6 8.93 (s, 1H), 8.08 (d, 

1 = 7.4 Hz, 1H), 7.66 (s, 111), 7.42 (s. 211), 7.24 (d,1= 8.7 Hz, 2H), 6.39 (tt, J= 55.3, 4.2 Hz, 

	

20 	1H), 4.55 (d, J = 3.8 Hz. 1H), 4.42 (td. I= 14.5, 4.2 Hz, 2n, 3.86-3.80 (m, 1H), 3.29-3.03 (rn, 

4H), 2.37 (s, 3H), 1.94-1.84 (m, 314), 1.77-1.55 (m, 3H). LCMS (ES+) m/z 495 (M+1). 

Example 112  (R)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(2-methylpiperazin-

1-y1)-1H-pyrazo1-4-yOthiazole-4-carboxamidc 112 

A solution of PyBOP (313 mg, 0.60 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6- 

	

25 	difluorophenyOthiazole-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-butyI 

methyl-1H-pyrazo1-5-y1)-3-methylpiperazine-l-carboxylate (133 mg, 0.45 rnmol) and. D1PEA 

(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 diluted with DCM (50 mL) and washed with water (20 mL). The 

	

30 	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 residue re-dissolved in DCM (50 mL) and washed with saturated 

aqueous NaHCO3  (2 x 10 mL). The organic layer was separated, passed through a phase 

	

35 	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). 1H NMR (400 MHz, CDC13) 6 8.66 (s, 

1H), 7.92 (s, 11-1), 7.38-7.25 (m, 1H), 7.03 (t, J= 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, J=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). 

	

5 	Example 113 (.8)-5-Amino-2-(2,6-difluoropheny1)-/V-(5-(2-ethylpiperazin-l-y1)-1- 

methyl-IH-pyrazol-4-y1)thiazole-4-carboxamide 113 

Following the procedure for Example 112, reacting (S)-tert-butyl 4-(4-amino-l-methy1-

1H-pyrazol-5-y1)-3-ethylpiperazine-1-carboxylate and 5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave 113 as a white solid (27 mg, 

	

10 	19% over two steps). 'H NMR (400 MHz, CDC13) 6 8.68 (s, IH), 7.91 (s, 1H), 7.31 (t, J= 7.7 

Hz, 1H), 7.03 (t, J= 9.2 Hz, 2H), 6.20 (s, 2H), 3.77 (s, 3H), 3.24-3.14 (m, 211), 3.12-2.93 (m, 

41-1), 2.60 (t, J= 10.8 Hz, 11-1), 1.48-1,28 (m, 1H), 1.28-1.16 (m, 1H), 0.79 (t„I = 7.6 Hz, 3H). 

Alkyl NH not observed. LCMS (ES+) m/z 448 (M+1). 

Example 114 (R)-5-Amino-2 4 2.6-di flue rophenyi)-N-(5-(2-ethylp iperazin-l-y1)-1- 

	

15 	methyl-1H-pyrazol-4-y1)thiazole-4-carboxamide 114 

Following the procedure for Example 112, reacting (R)-tert-butyl 4-(4-amino-l-methy1- 

1H-miTazol-3-y1)-3-cznylpmeranne- 	 4-butoxycarbony/amino)-2-(2,6-

difluorophenyHthiazoie-4-carboxylic acid from Example 25 gave 114 as a white solid (30 mg, 

21% over two steps). 'H NMR (400 MHz, CDC13) 6 8.68 (s, 1H), 7.91 (s, 111), 7.36-7.27 (m, 

	

20 	1H), 7.02 (t, J -= 8.9 liz, 211), 6.24 (s, 211), 3.76 (s, 3H), 3.25-3.15 (m, 2H), 3.11-2.90 (m, 4H), 

2.58 (t, J= 5.5 Hz, 1H), 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-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(3-

cyclopro py1-2,6-difluoropheny flthiazo le-4-carboxamide 115 

	

25 	Step A. 	tert-butyl 2-(5-cyclopropy1-2-fluoropheny1)-4-(1-methyl-5-(4- 

(benzy lo xycarbony larnino )azepan-l-y1)-1H-p yrazo 1-4-ylcarbamoyl)thiazo 1-5-ylcarbainate 
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tert-butyl 2-(5-chloro-2-fluorophenyl)-4-( I -methy1-5-(4- 

(benzyloxycarbonylamino)azepan-l-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate (309 

mg, 0.44 mmol), potassium cyclopropyltrifluoroborate (98 mg, 0.66 mmol), palladium acetate 

	

5 	(20.0 mg, 0.088 mmol), butyl-di-1-adamantylphovirirme (50.1 mg, 0.133 nuriol) and cesium 

carbonate (437 mg, 1.33 mmol) were charged in a 40 mL reaction vial and vacuum purged with 

nitrogen three times. Toluene (10.8 mL) and water (1 	1.) were added and the mixture was 

-C 	 171 .-rzj 

and washed thoroughly with methanol. The filtrate was concentrated under reduced pressure and 

	

10 	the residue was purified via flash chromatography, eluted with 0 to 100% ethyl acetate in 

heptane to give tert-butyl 2-(5-cyclopropy1-2-fluoropheny1)-4-(1-methyl-5-(4-

(benzyloxycarbonylamino)azepan-l-y1)-1H-pyrazo 1-4 -ylcarbamoyOthiazo1-5-ylcarbamatc (192 

mg, 62%). 

Step B. 	The Cbz and Boc groups were deprotected from tert-butyl 2-(5- 

	

15 	cyclopropy1-2-fluoropheny1)-4-0-methyl-5-(4-(benzyloxycarbonylamino)azepan-l-y1)-1H- 

pyrazol-4-ylcarbamoypthiazol-5-ylcarbamate to give 115. 1H NMR (400 MHz, HMSO) 6 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(ESI) m/z: 488.2 [M+Hl. 

	

20 	Example 116 (R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2- 

(2,6-d fluoro-3 -methy 1p hefty Othiazo le-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, J= 15.0, 8.5 Hz, 

1H), 7.17 (t, J= 9.3 Hz, 1H), 3.64 (s, 31-1), 3.19 - 2.93 (m, 5H), 2.27 (s, 3H), 1.93 -1.72 (m, 

	

25 	3H), 1.67 - 1.43 (m, 3H). MS(ESI) m/z: 462.2 [MLIT]. 
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Example 117 (S)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(3-methylpiperazin- I - 

y1)-1H-pyrazol-4-yOthiazole-4-carboxamide 117 

Following the procedure for Example 102, (S) 4 (4 (5 (tort- butoxycarbonylamino)-2-

(2,6-difluorophenyl)thiazole-4-carboxamido)-1-methy1-1H-pyrazol-5-y1)-2-methylpiperazine-1- 

	

5 	carboxylate was reacted to give 117 as a white solid (40 mg, 73%).'H NMR (500 MHz, DMSO- 

d6) (5 (ppm): 8.81 (s, 1H), 8.17 (s, 1H), 7.51-7.57 (m, 3H), 7.36 (s, IH), 7.25-7.29 (m, 2H), 3.65 

(s, 3H), 3.17-3.19 (m, 3H), 2.91-3.14 (m, 41-1), 1.10 (d, J= 5.2 Hz, 3H); MS (ESI)/it/z =434 

(M+1). 

Example 118 5-Amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-yt)-1H-pyrazol- 

	

10 	4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 118 

Following the procedure for Example 105, tert-butyl 2-bromo-4-(1-(2,2-difluoroethyl)-5-

(4-hydroxyazepan-1-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate (130 mg, 0.23 mmol) 

and 2,5-difluorobenzeneboronic acid (55 mg, 0.35 mmol) were reacted to give 1.18 as a dark 

green solid (66 mg, 57% over two steps). 'El NMR (400 MHz. „ 	.°0D) 6 8.10-8.00 (m, 1H), 

	

15 	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 	raiz 499 (M-1). 

Example 119 (S)-5-Amino-N-(1-(2,2-difluoroetnyi)-5-0-imethyiammoiazepan-I-y1)- 

1H-pyrazol-4-y1)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 119 

	

20 	Following the procedure for Example 108, (R)-tenr-butyl 2-brorno-4-(1-(2,2- 

difluoroethyl)-5-(4-(2,2,2-trifluoro-N-methytacetamido)azepan-1-y1)-1H-pyrazol-4- 

ylcarbamoypthiazol-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, d4-Me0D) 6 8.56 (s, 1H), 8.08 (dd„f = 7.3, 

	

25 	2.2 Hz, I H), 7.60 (s, 1H), 7.26-7.20 (m, 1H), 7.12 (dd, J= 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 

(in, 3H), 1.91-1.76 (m, 3H). LCMS (ES+) miz 508 (M+1). 

Example 120 5-Am ino-N-(5-(4-Amino-3-fluoroazepan-l-yI)-1-methy 1-1H-pyrazol-4-

y1)-2-(2,6-difluorophenypthiazole-4-carboxamidc 120 

	

30 	To a solution of Intermediate 17, 2,2,2-trifluoro-N-(3-fluoro-1-(1-methyl-4-nitro-1H- 

pyrazol-5-yl)azepan-4-yflacetamide (70 mg, 0.20 mmol) and ammonium formate (101 mg, 1.60 

mmol) in Me0H (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 nth). 

	

35 	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- I H-pyrazol-5-y1)-3-fluoroazepan-4-y1)-

2,2,2-trifluoroacetamide as a red gum (64 mg). A solution of PyBOP (146 mg, 0.28 mmol) and 

5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-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 

	

5 	of N-(1-(4-amino- 1 -methy1-1H-pyrazol-5-y1)-3-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide (65 

mg, 0.20 mmol) and DIPEA (56 pL, 0.32 mmol) in DCM (2 mL) was added and the mixture was 

stirred at room temperature for 30 hr. Additional DCM (50 mL) was added and the mixture 

washed with water (20 mL). The organic layer was passed through a phase separation cartridge 

and concentrated under reduced pressure. Purification via silica gel column chromatography (0- 

	

10 	100% Et20/DCM) gave tert-butyl 2-(2,6-difluorophenyl)-4-(5-(3-fluoro-4-(2.2,2- 

trifluoroacetamido)azepan-l-y1)-1-methyl-1H-pyrazol-4-ylearba moypthiazol-5-ylearbamate 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 re‘islue uas then re- 

	

15 	dissolved in 7 N ammonia in'Me0H (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 ammonia in Me0H/DCM) cave two ceparate pain of enantiomerc of tent-htnyi :a: 6-

difluorophenyI)-4-(5-(3-fluoro-4-(2,2,2-trifluo roacctam ido)azepan-l-y1)-1-methyl-IH-pyrazol-4-

ylcarbamoyl)thiazol-5-ylcarbamate. One pair of enantiomers 120 was obtained as a white solid 

	

20 	(41 mg). 'H NMR (400 MHz, d4-MeOD) S 7.60 (s, I H), 7.53-7.43 (m, 	7.15 (t, J = 8.8 Hz, 

2H), 4.48-4.30 (n, 1H), 3.83-3.72 (n, 3H), 3.57 (d, J= 4.4 Hz, 1H), 3.59-3.45 (n, 1H), 3.37-

3.29 (m, 2H), 3.14 (td, J= 11.4, 5.2 Hz, 1H), 1.95-1.84 (n, 3H), 1.82-1.71 (m, 1H). LCMS 

(ES+) m/z 466 (M+1). 

Example 121 5-Amino-N-(5-(5-ami 	uoroazepan-l-y1)-1-methy l-1H-pyrazol-4- 

	

25 	yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 121 

Following the procedure fin Example 101, Intermediate 19, ten-butyl 6,6-difluoro-1-(1-

methy1-4-nitro-IH-pyrazol-5-yl)azepan-4-ylcarbamate gave after dissolving in 5% Me0H/DCM 

(350 mL), washing with saturated NaHCO3  (50 mL) and water (4 x 50 mL) and removal of the 

solvent under reduced pressure, 121 as a beige solid (1.1 g, 34% over 3 steps). 1H NMR (400 

	

30 	MHz, d6-DMSO) 8 8.83 (s, 1H), 7.57-7.47 (m, 4H), 7.31-7.22 (n, 2H), 3.78-3.45 (n, 4H), 3.45- 

3.02 (n, 3H), 2.25-2.06 (m, 2H), 1.92-1.55 (rn, 5H). LCMS (ES+) m/z 484 (M+1). 

Example 122 5-amino-N-(5-((3S,5S)-5-amino-3-fluoroazepan-1-y1)-1-methyl-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 122 

Following the procedure for Example 101, Intermediate 20, tert-butyl 6-fluoro-1-(1- 
35 

methyl-4-nitro- I H-pyrazol-5-yl)azepan-4-ylcarbamate and 5-(tert-butoxycarbonylamino)-2-(2,6- 
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difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave, after silica gel column 

chromatography (0-10% Me0H/DCM, 1% 7 N ammonia in McOH), 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. '4-INMR (400 MHz, CDC13) 6 8.51 (s, 1H), 7.88 (s, IH), 
5 

7.38-7.28 (m, 214), 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 1.23  (S)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(2-methylpiperazin-

l-y1)-1H-pyrazol-4-ypthiazole-4-carboxamide 123 

10 	Following the procedure for Example 112, starting with (S)-tert-butyl 

methy1-1H-pyrazol-5-y1)-3- and 5-(tert-butoxycarbonylamino)-2-(2,6-difluoropheny1)-thiazole-

4-carboxylic acid gave 123 as a white solid (61 mg, 32% over two steps). 'H NMR (400 MHz, 

CDC13) 6 8.66 (s, 1H), 7.92 (s, 1H), 7.34-7.27 (m, 1H), 7.03 (t, J= 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, .1= 12.4. 9.5 Hz. tH). 0.88 tc. 

15 	6.3 Hz, 3H). Alkyl NH not observed. LCMS (ES+) m/z 434 (M+1). 

Example 124  5-Amino-2-(2,6-difluorophenyI)-N-(1-methyl-5-(2,8- 

diazasniro 4.51decan-8-v1)-1H-rwrazol-4-yllthiazoic-4-carboxamide 124 

Following the procedure for Example 101, starting with tert-butyl 8-(1-methy1-4-nitro- 

1H-pyrazol-5-y1)-2,8-diazaspiro[4.51decanc-2-carboxylate gave 124 as a beige solid (140 mg, 

20 	47% over 3 steps). 'II NMR (400 MHz, d6-DIvISO) '41 NIv1R 6 8.85 (br s, 1H), 8.81 (s, 114), 

7.61-7.45 (m, 4H), 7.29 (t, J= 8.8 Hz, 2H), 3.64 (s, 3H), 3.22 (t,1-= 7.5 Hz, 2H), 3.14-2.96 (m, 

614), 1.81 (t, J= 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-l-y1)-1-methy1-1H-pyrazol-4-y1)-

2-(2,6-difluorophenypthiazolc-4-carboxamide 125 

25 	Following the procedure for Example 121, also gave one pair of enantiomers 125 as an 

off-white solid (37 mg). 'H NMR (400 MHz, cla-Me0D) 6 7.73 (s, IH), 7.53-7.41 (m, 1H), 7.14 

(t. J= 8.8 Hz, 2H), 4.78-4.56 (m, IH), 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, 111), 2.05-1.83 (in, 1H), 1.78-1.69 (m, 241). LCMS 

(ES+) m/z 466 (M+1). 

30 	Example 126  5 -amino-N-(5-((3R,5R)-5-amino-3-fluoroazepan-l-yI)- I -met hy1-1H-

pyrazo44-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 126 

Following the procedure for Example 101, starting with Intermediate 20, tert-butyl 6-

fluoro-1-(1-methy1-4-nitro-1H-pyrazol-5-yDazepan-4-yicarbamate and 5-(tert-

butoxycarbonylamino)-2-(2,6-difluorophenyOthiazote-4-carboxylic acid from Example 25 gave, 

35 	after silica gel column chromatography (0-10% McOH/DCM, 1% 7 N ammonia in Me041), 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, CDC13) 6 8.52 (s, 1H), 

7.80 (s, I H), 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, 

111), 3.79-3.72 (m, 3H), 3.54-3.30 (m, 3H), 3.24-3.12 (m, 2H), 231-2.22 (m, 11-1), 2.18-2.07 (m, 

	

5 	11-1), 1.93-1.76 (m, 2H). LCMS (ES+) mlz 466 (M+1). 

Example 127  5-Amino-N-(54(3S,5R)-3-amino-5-fluoropiperidin-l-y1)-1-methy1-111- 

pyrazol-4-y0-2-(2,6- difluorophenyOthiazole-4-carboxamide 127 

A mixture of tert-butyl (3S,5R)-1-(4-(5-(tert-butoxycarbonylamino)-2-(2,6- 

difluoropheny1)-thiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-y1)-5-fluoropiperidin-3- 

	

10 	ylcarbamate (100 mg, 0.15 nunol) in HCIIMeOH (10 mL) was stirred at ambient temperature for 

20 hours and concentrated reduced pressure to give a residue. The residue was diluted with 

Me0H (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.OD) 6 (ppm): 7.51-7.49 (m, 211), 7.17-7.12 (m, 2H), 4.95-4.86 (m, 2H). 

	

15 	3.75 (s, 311), 3.31-3.25 (m, 3H), 2.97-2.90 (m, 111), 2.31-2.23 (m, 1H), 1.64-1.48 (m, I H); MS 

(ESI)nilz: 452 [M+141 ]. 

Example 128 N-(5-(1,4-diazepan-l-v1)-1-(oxetan-3-0 ethyli-I11-pyrazol-4-‘ 

amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide 128 

Removal of the Boc group from tert-butyl 4-(4-(5-amino-2-(2,6-difluorophenyl)thiazolc- 

	

20 	4-carboxamido)-1-(oxetan-3-ylmethyl)-1H-pyrazo,1-5-y1)-1,4-diazepane-1-carboxylate in 1:1 

methylene chloride: TFA gave 128. I N NMR (400 MHz, DMSO) 6 11.57 (s, 114), 8.57 (s, 111), 

7.65 (s, 214), 7.61 — 7.43 (m, 111), 7.29 (t, J = 8.7 Hz, 211), 5.21— 5.03 (m, IH), 4.58 — 4.36 (m, 

2H), 4.26 — 4.04 (m, 214), 3.59 (s, 2H), 3.46 — 3.36 (m, 2H), 2.98 (t, J = 6.1 Hz, 2H), 2.79 (t, J-

5.7 Hz, 214), 1.60 — 1.40 (m, 214). MS(ESI) mlz: 490.2 [MTH]. 

	

25 	Example 129  N-(5-(1,4-diazepan-l-y1)-1-(oxetan-3-ylmethy0-1H-pyrazol-4-y0-5- 

amino-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 129 

Removal of the Boc group from tert-butyl 4-(4-(5-amino-2-(2-fluoro-5-

methylphenyOthiazole-4-carboxamido)-1-(oxetan-3-ylmethyl)-1H-pyrazol-5-y1)-1,4-diazepane-

1-carboxylate in 1:1 methylene chloride: TFA gave 129. I .11 NMR (400 MHz, DMSO) 6 10.78 (s, 

	

30 	111), 8.49 (s, 114), 8.41 (s, 2H), 7.90 (d, J= 7.4 Hz, 1H), 7.55 (s, 211), 7.26 (d, — 9.0 Hz, 2H), 

4.61 — 4.42 (m, 211), 4.27 — 4.11 (m, 214), 3.70 — 3.54 (m, 2H), 3.00 (t, J= 5.4 Hz, 214), 2.84 (t, 

= 5.5 Hz, 2H), 2.36 (s, 311), 1.71 — 1.57 (m, 2H). MS(ES1) ra/z: 486.2 [M+1-1]. 

Example 130  N-(5-(1,4-diazepan-l-y0-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y0-5-

amino-2-(2,5-difluorophcny0thiazole-4-carboxamide 130 
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Removal of the Boc group from tert-butyl 4-(4-(5-amino-2-(2,5-difluoropheny0thiazole-

4-carboxamido)-1-(oxetan-3-ylmethyl)-1H-pyrazol-5-y1)-1,4-diazepane-1-carboxylate in 1:1 

methylene chloride: TFA gave 130. 1H NMR (400 MHz, DMSO) 8 10.43 (s, I H), 8.42 (s, 1H), 

8.36 (s, 2H), 8.06-7.94 (m, 1H), 7.60 (s, 2H), 7.51-7.37 (n, 1H),7.36-7.24 (m, 1H), 4.56 (dd, J= 

	

5 	10.5, 8.2 Hz, 1H), 4.47 (dd, J= 11.2, 8.1 Hz, 1H), 4.25 (dd, J = 10.7, 5.5 Hz, 1H), 4.18 (dd, J= 

11.2, 5.7 Hz, I H), 3.60-3.36 (m, 7H), 2.94 (t, J = 5.5 Hz, 2H), 2.83-2.74 (m, 2H), 1.75 — 1.56 

(m, 2H). MS(ESI) m/z: 486.2 [M+Hl. 

Example 131  (R)-5-amino-2-(2-fluoropheny0-N-(5-(4-hydroxy-4-methylazepan-l-y1)-

1-methyl-lH-pyrazol-4-y0thiazole-4-carboxamide 131 

	

10 	Chiral separation of the racemic mixture by SFC gave 131 as a single enantiomer. 'H 

NMR (400 MHz, DMSO) 8 8.85 (s, 1H), 8.33 — 8.20 (m, 1H), 7.53 (s, 1H), 7.50 — 7.24 (n, 5H), 

4.24 (s, IN), 3.65 (s, 3H), 3.43 — 3.32 (n, 1H), 3.28 — 3.17 (n, 1H), 3.11 — 2.98 (m, 1H), 2.96 —

2.83 (m, 1H), 2.05 — 1.88 (m, 1H), 1.84 —1.64 (n, 4H), 1.63 —1.45 (m, 1H), 1.17 (s, 3H). 

MS(ESI) m/z: 445.2 [M+H 

	

15 	Example 132  (S)-5-amino-2-(2-fluoropheny1)-N-(5-(4-hydroxy-4-methylazepan-l-y0-1- 

methyl-IH-pyrazol-4-yOthiazole-4-carboxamide 132 

Chiral separation of the racemic mixture by SFC gave 132 as a single enantiomer. ; H 

NMR (400 MHz, DMSO) 6 8.85 (s, 1H), 8.33 — 8.22 (m, 114), 7.53 (s, 1H), 7.50 — 7.23 (n, 5H), 

4.24 (s, 1H), 3.65 (s, 3H), 3.42 — 3.33 (m, 1H), 3.27 — 3.19 (n, 1H), 3.11 — 2.98 (m, 1H), 2.96 — 

	

20 	2.80 (m, 1H), 2.06 — 1.89 (m, 1H), 1.80 — 1.63 (n, 411), 1.63 — 1A7 (m, 1H), 1.17 (s, 31-1). 

MS(ESI) m/z: 445.2 [M+Hl. 

Example 133  (R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(5-(trifluoromethy0- 

1,4-diazepan-l-y1)-1H-pyrazol-4-y0thiazole-4-carboxamide 133 

Chiral separation of the racemic mixture by SFC gave 133 as a single enantiomer. 11-1 

	

25 	NMR (400 MHz, DMSO) 8 11.98 (s, I H), 7.90 (s, I H), 7.64 — 7.39 (n, 3H), 7.37 — 7.21 (n, 

2H), 3.62 (s, 3I-1), 3.22 — 2.97 (n, 6H), 2.89 (dd, J= 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 (n, 1H), 0.68 (d,J= 6.7 Hz, 3H). MS(ES1) m/z: 
448.2 [M+WJ. 

Example 134  (S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(5-(trifluoromethyl)- 

	

30 	1,4-diazepan-l-y0-1H-pyrazol-4-yOthiazole-4-carboxamide 134 

Chiral separation of the racemic mixture by SFC gave 134 as a single enantiomer. 

NMR (400 MHz, DMSO) S 11.98 (s, I H), 7.90 (s, 1H), 7.64 — 7.39 (n, 3H), 7.37 — 7.21 (n, 

2H), 3.62 (s, 314), 3.22 — 2.97 (m, 6H), 2.89 (dd, J= 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: 

	

35 	448.2 [M+Hl. 
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Example 135 (S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)-1H-

pyrazoI-4-y1)-2-(2,6-difluorophenypthiazoie-4-carboxamide 135 

Chiral separation of the racemic mixture by SFC gave 135 as a single enantiomer. 1 H 

NMR (400 MHz, DMSO) 6 8.69 (s, 1H), 7.69 (s, 1H), 7.59 -7.43 (m, 3H), 7.27 (t, J= 8.7 Hz, 

	

5 	2H), 6.37 (tt, J= 55.3, 4.1 Hz, 1H), 4.41 (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(ES1) m/z: 499.1 [M+H]. 

Example 136 (R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 136 

Chiral separation of the racemic mixture by SFC gave 136 as a single enantiomer. 1 14 

	

10 	NMR (400 MHz, DMSO) 6 8.69 (s, 1H), 7.69 (s, IH), 7.58 - 7.42 (m, 3H), 7.27 (t, J= 8.7 Hz, 

2H), 6.37 (tt, J= 55.3, 4.0 Hz, 1H), 4.47 (d, J= 3.8 Hz, 1H), 4.40 (td, J= 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+1-11. 

Example 137 (S)-5-amino-N-(142,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H- 

	

15 	pyrazol-4-y1)-2-(2-fluoro-5-methylphenypthiazole-4-carboxamide 137 

Chiral separation of the racemic mixture by SFC gave 1.37 as a single enantiomer. H 

NMR (400 MHz, DMSO) 6 8.91 (s. H1). 8.07 (d../= 7.5 Hz, 111), 7.65 (s. 1H), 7.41 (s, 2H), 

7.23 (d, = 9.0 Hz, 2H), 6.38 (tt, J= 55.4, 4.1 Hz, 1H), 4.53 (s, 1H), 4.42 (td, J= 14.5, 4.1 Hz, 

2H), 3.89 - 3.76 (m, 1H), 127 - 2.98 (m, 4H), 2.36 (s, 3H), 1.95 - 1.79 (m, 3H), 1.79 -1.48 (m, 

	

20 	3H). MS(ES1) miz: 495.2 IM+1-11. 

Example 138 (R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-

pyrazol-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. 11-1 

NMR (400 MHz, DMSO) 6 8.91 (s, IH), 8.07 (d, J= 7.5 Hz, I H), 7.66 (s, 1H), 7.41 (s, 2H), 

	

25 	7.23 (d, J= 9.0 Hz, 2H), 6.38 (ft, J= 55.4, 4.1 Hz, 1H), 4.53 (d, J= 3.8 Hz, 1H), 4.42 (td, J -- 

14.5, 4.1 FIz, 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+HI. 

Example 139 5-amino-N-(5-((4R,5R)-4-amino-5- fluoro azepan-l-y11-1-methy 1-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyethiazolc-4-carboxamide 139 

	

30 	Step A: 	To a solution of benzyl 4-azido-5-hydroxyazepane-l-carboxylate (1.0 g, 

3.45 mmol) in dry DCM (10 ml) was added deoxo-Fluork (1.6 IL, 8.62 mmol, 50% in THF) 

and the mixture was stirred at room temperature for 18 hr. Saturated aqueous NaHCO3  solution 

was added (20 mL) and the mixture was extracted with DCM (100 mL). The organic layer was 

washed with saturated aqueous NaHCO3  solution (20 mL), separated, dried over MgSO1  and 

	

35 	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-l-carboxylate 

as a mixture of syn and anti isomers as a pale yellow oil (0.76 g). 

Step B: 	A solution of benzyl 4-azido-5-fluoroazepaned-carboxylate (0.5 g, 1.71 

mmol) in THF/water (10 mU2 mL) was treated with triphenylphosphine (0.45 g, 1.71 mmol) 

	

5 	and the mixture was heated at 60 °C for 24 hr. The mixture was partitioned between EtOAc (100 

mL) and watcr (20 mL) and washed with brine (20 mL). The organic layer was separated, dried 

over MgSO4, and concentrated under reduced pressure to give a colourless oil. This oil was 

triturated in Et20, the resulting solid was filtered off, washed with Et20 and the filtrate 

concentrated under reduced pressure to give a colourless oiL The reaction was repeated on half 

	

10 	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 NEt3  (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 MgSO4 and concentrated under reduced 

pressure. Purification via silica gel column chromatography (40% Et0Adisohexanc) gave 

	

15 	benzyl 4-(ten-butoxycarbonylamino)-5-fluoroazepane-l-carboxylate as a mixture of syn and anti 

isomers as a colourless oil (0.55 g). 

Step C: 	A solution of benzyl 4-(tert-butoxycarbonylamino)-5-fluoroazenanc-1-

carboxylate (0.55 g, 1.50 mmol) in Me0H (75 mL) was passed through the 1-1-Cubect) (full H2, 

50 °C, flow rate: I mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under 

	

20 	reduced pressure to afford tert-butyl 5-fluoroazepan-4-ylcarbamate as a mixture of syn and anti 

isomers as a coburless oil (317 mg). 

Step D: 	To a solution of tert-butyl 5-fluoroazepan-4-ylcarbamate (310 mg, 1.34 

mmol) in Et0H (4 mL) was added DIPEA (1 ml, 5.7 mmol) and 5-chloro-l-methy1-4-nitro-IH-

pyrazole (216 mg, 1.34 mmol). The reaction mixture was heated at 130 °C in a microwave for 8 

	

25 	hr. The solvent was removed under reduced pressure and the residue was purified via silica gel 

column chromatography (30-40% EtOAdisohexane) to give the two trans isomers, tent-butyl 5-

fluoro-1-(1-methy1-4-nitro-IH-pyrazol-5-ypazepan-4-ylcarbamate and tert-butyl 5-fluoro- 1 -(1-

methy1-4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate as a yellow glass (65 mg) contaminated 

with some of the syn isomer. 

	

30 	Step E: 	A solution of tert-butyl 5-fluoro-1-(1-methy1-4-nitro-IH-pyrazol-5- 

yflazepan-4-ylcarbamate and ten-butyl 5-fluoro-1-(1-methy1-4-nitro-IH-pyrazol-5-yflazepan-4-

ylcarbamate (65 mg, 0.182 mmol) in Me0H (20 mL) was passed through the H-Cube® (full H2, 

50 °C, flow rate: 1 mUmin, 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-(tert-butoxycarbonylamino)-2-(2,6-difluoropheny0thiazole-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 

	

5 	was extracted with DCM (40 mL). The organic layer was separated, dried over MgSO4 and 

concentrated under reduced pressure. Purification of the residue via silica gel column 

chromatography (60% EtOAc/isohexane) afforded the two trans isomers of tert-butyl 4-(5-(4-

Boc-amino-5-fluoroazepan-l-y0-1-methyl-1H-pyrazol-4-ylcarbamoy0-2-(2,6-

difluoropheny0thiazol-5-ylcarbamate as a pale lilac solid (36 mg) contaminated with a small 

	

10 	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-l-y0-1-methyl-1H-pyrazol-4-ylcarbamoy0-2-(2,6-difluorophenyl)thiazo I-

5-ykarbamate (35 mg, 0.053 mmol) in Me0H (2 mL) was treated with a solution of HCI in 

dioxane (4 M. 0.65 mL, 2.63 mmol) and the mixture stirred at room temperature for 18 hr. The 

	

15 	solvent was removed under reduced pressure and the residue was purified by preparative HPLC 

to afford 5-amino-N-(5-(4-ami no-5- fluoroazepan-l-y0-1-methyl-IH-pyrazol-4-y1)-2-(2,6-

difluoronherivIlthiazole-4-carboxamide as an off-white solid (3 mg. 0.16% over eight steps). 

The 4-amino and the 5-fluoro groups are trans. The 'H NMR (400 MHz, CDCI3) 6 8.81 (s, 1H), 

7.88 (s, 1H), 7.38-7.27 (m, 1H), 7.08-6.98 (n, 2H), 6.14 (s, 2H), 4.92-4.77 (m, 1H), 3.73 (s, 3H), 

	

20 	3.50-3.29 (n, 3F1), 3.18-3.05 (n, 2H), 2.29-2.24 (m, 1H), 2.11-1.76 (m, 311). Alkyl NH2  not 

observed. LCMS (ES+) rn/z 466 (M+1) 

Chiral separation of 5-amino-N-(5-(4-amino-5-fluoroazepan-l-y0-1-methyl-IH-pyrazol-

4-y0-2-(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 (n, 4H), 7.26 (t, J = 8.7 Hz, 2H), 4.55 - 

	

25 	4.31 (m, 11-1), 3.63 (s, 31-1), 3.23 - 3.03 (m, 5H), 2.20 - 2.02 (m, 1E1), 2.02 - 1.88 (m, 113), i.88- 

1.76 (n, 11-1), 1.67 - 1.52 (n, 1H). MS(ESI) rn/z: 466.1 [M+H1. 

Example 140  5-amino -N-(54(4S,55)-4-amino-5-fluoroazepan-l-y1)-1-methyl-lH-

pyrazo 1-4-y0-2-(2,6-difluo ro phenyl)thiazo le-4-carboxamide 140 

The procedures of Example 139 were followed to give 5-amino-N-(5-(4-amino-5- 

30 fluoroazepan-l-y1)-1-methyl-IH-pyrazol-4-y0-2-(2,6-difluorophenyOthiazole-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 8.82 (s, 1H), 7.59 - 7.42 

(m, 411), 7.26 (t, J= 8.7 Hz, 211), 4.55 - 4.31 (n, 111), 3.63 (s, 3H), 3.23 - 3.03 (m, 5H), 2.20-

2.02(m, 1H), 2.02 - 1.88 (n, 1H), 1.88 -1.76 (m, 1H), 1.67 - 1.52 (m, 1F1). MS(ES1) m/z: 

	

35 	466.1 Em-Fir]. 
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Example 141 (5)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(2-methylpiperazin-l-

y1)-1-methyl-IH-pyrazol-4-yl)thiazo le-4-carboxamide 141 

Following the procedure for Example 112, (S)-5-(2,4-dimethylpiperazin-1-y1)-1-methyl-

1H-pyrazol-4-amine and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4- 

	

5 	carboxylic acid from Example 25 was reacted to give 141 as a pink solid (86 mg, 46% over two 

steps). 'H NMR (400 MHz, CDCI3) 6 8.59 (s, 1H), 7.88 (s, 1H), 7.35-7.28 (m, 1H), 7.02 (t, 

8.7 Hz, 21-1), 6.13 (s, 2H), 3.77 (s, 311), 3.43-3.31 (m, 211), 2.98 (d, J= 11.6 Hz, 111), 2.83 (t, J-

11.4 Hz, 2H), 2.35 (s, 3H), 2.32-2.25 (m, 111), 1.96 (t, J= 10.2 Hz, 1H), 0.90 (d, J= 6.3 Hz, 3H). 

LCMS (ES+) miz 448 (M+1). 

	

10 	Example 142 (R)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(2-methylpiperazin- 

1-y1)-1-methyl-1H-pyrazol-4-yOthiazole-4-carboxamide 142 

Following the procedure for Example 110, (R)-5-(2,4-dimethylpiperazin-l-y1)-1-methyl- 

IH-pyrazol-4-amine and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4- 

ea,t xyiic acid from Example 25 was reacted to give 142 as a white solid (54 mg, 29% over two 

	

15 	steps). 'H NMR (400 MHz, CDC13) 8 8.59 (s, 1H), 7.88 (s, 1H), 7.36-7.25 (m, 1H), 7.02 (t, J= 

8.7 Hz, 2H), 6.12 (s, 2H), 3.77 (s, 3H), 3.43-3.30 (m, 2H), 2.98 (dt, J= 11.5, 2.8 Hz, 1H), 2.83 (t, 

./ = 11.4 Hz. 2111. 2.35 (s. 311). 2.42-2.20 (m. 111). 1.96 (t. „I= 10.2 Hz. 1H). 0.92 (cf./ = 8.6 Hz. 

3H). LCMS (ES+) nilz 448 (M+1). 

Example 143 5-Amino-N-(1-cyclopropy1-5-(6,6-difluoro-1,4-diazepan-l-y1)-1H- 

	

Lo 	py ol-4-y-0-2-(2,5-difluorophenyOthiazole-4-carboxarnide 143 

Following the procedure for Example 105, tert-butyl 4-(4-(2-bromo-5-(tert-

butoxycarbonylamino)thiazole-4-carboxamido)-1-cyclopropy1-1H-pyrazol-5-y1)-6,6-difluoro-

1,4-diazepanc- 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, CDCI3) 6 8.92 (s, IH), 7.92-7.84 

	

25 	(m, 2H), 7.17-7.08 (rn, 1H), 7.07-6.99 (m, 111), 6.15 (s, 2H), 3.68 (t, J=13.2 Hz, 211), 3.52-3.32 

(m, 5H), 3.11 (t, J= 5.4 Hz, 2H), 1.95 (s, 111), 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-cyclopropy1-5-(6,6-difluoro-1,4-diazepan-l-y0-1H- 

pyrazol-4-34)-2-(2-fluoro-5-methylphenyl)thiazolc-4-carboxamide 144 
30 

Following the procedure for Example 105, tert-butyl 4-(4-(2-bromo-5-(tert- 

butoxycarbonylamino)thiazole-4-carboxamido)-1-cyclopropy1-1H-pyrazol-5-y1)-6,6-difluoro-

1,4-diazepane-1-carboxylate and 2-fluoro-5-methylphenylboronic acid was reacted to give 144 

as a beige foam (75 mg, 53% over two steps). 'H NMR (400 MHz, CDCI3) 8 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, 111), 7.10-7.00 (m, 1H), 6.09 (s, 211), 
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3.69 (t, J= 13.3 Hz, 211), 3.51-3.35 (m, 511), 3.09 (t, J = 5.5 Hz, 2H), 2.39 (s, 31-1), 2.05-1.80 (m, 

1H), 1.29-1.19 (m, 211), 1.09-0.98 (m, 2H). LCMS (ES+) m/z 492 (M+1). 

Example 145  5-Amino-N-(1-cyclopropy1-5-(6,6-difluoro-1,4-diazepan-l-y1)- I H- 

	

5 
	pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 145 

A mixture of tert-butyl 4-(4-(2-bromo-5-(tert-butoxycarbonylamino)thiazole-4-

carboxamido)-1-cyclopropy1-1H-pyrazol-5-y1)-6,6-difluoro-1,4-diazcpane-1-carboxylate (191 

mg, 0.29 mmol), potassium fluoride dihydrate (90 mg, 0.96 mmol) and 2,6-difluoro-

phenylboronic acid (137 mg, 0.87 mmol) in THE (3 mL) was degassed by gently bubbling 

	

10 
	nitrogen through the mixture for 15 min. Tris(dibenzylideneacetone)dipalladium/tri-ten-butyl 

phosphonium tetrafluoroborate mixture (mole ratio: 1/1.2) (35 mg, 0.029 mmol) was then added 

and the mixture degassed was heated in a microwave at 100 °C for 2 hr. The solvent was 

removed under reduced pressure. Water (5 mL) was added and the mixture extracted with EtOAc 

(2 x 20 mL). The combined organic layers were dried over MgSO4 and concentrated under 

	

15 
	reduced pressure. The residue was purified via silica eel column chromatography (0-60% 

EtOAc/isohexane) to give ten-butyl 4-(4-(5-ren-butoxycarbonylamino-2-(2,6-

difluorophenyl)thiazole-4-carboxamido)-1-cyc lopropy1-1H-pyrazol-5-y1)-6,6-difluoro-1,4-

di:at-rime- I -carboxvlate as an orange solid (95 me. 0.13 mmoll which was dissolved in a 

solution of HCI in I,4-dioxane (4 M, 0.7 mL, 2.73 mmol) and Me0H (0.2 mL) and stirred at 

	

20 
	70 °C for 48 hr. The solvent was removed under reduced pressure and the residue dissolved in 

Me0H/DCM and passed through an SCX cartridge washing with DCM and Me01-1 and eluting 

with 1 N ammonia in Me0H. Purification by silica gel column chromatography (0-10% 

Me0H/DCM) gave 145 as a beige solid (35 mg, 25% over two steps). 'H NMR (400 MHz, 

CDC13) 8 9.42 (s, 111), 7.87 (s, 1H), 7.38-7.28 (m, 11-1), 7.08-6.97 (m, 2H), 6.20 (s, 2H), 3.71- 

	

25 
	3.56 (m, 3H), 3.46-3.35 (m, 4H), 3.12-3.06 (m, 214), 1.25-1.19 (m, 21-1), 1.06-0.97 (m, 21-1). Alkyl 

NH not observed. LCMS (ES+) m/z 496 (M+1). 

Example 146  5-Amino-2-(2,6-difluorophenyl)-N-(5-(4-hydroxy-4-methylazepan-I -yI)- 

I -methy1-1H-pyrazol-4-yl)thiazole-4-carboxamidc 146 

To a solution of 4-methy1-1-(1-methy1-4-nitro-IH-pyrazol-5-3/1)azepan-4-ol (212 mg, 

	

30 
	0.83 mmol) and ammonium formate (386 mg, 6.6 mmol) in Me0H (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 Celtic® 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 

	

35 
	to give 1-(4-amino-l-methyl-1H-pyrazol-5-y1)-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-(ten-butoxycarbonylamino)-2-(2,6-difluorophenyI)-thiazole-4-carboxylic acid 

(89 mg, 0.25 mmol) in DCM (10 mL) (pre-stirred for 30 min) was added 1-(4-amino-l-methy1-

1H-pyrazol-5-y1)-4-methytazepan-4-ol(47 mg, 0.21 mmol) and the mixture was stirred at room 

	

5 
	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 via silica gel column chromatography (0-100% EtOAc/isohexane) 

gave ten-butyl 2-(2,6-difluoropheny1)-4-(5-(4-hydroxy-4-methylazepan-l-y1)-1-methyl-1H-

pyrazol-4-ylearbamoyl)thiazol-5-ylcarbamate as an off-white solid (109 mg). This solid was 

	

10 
	stirred with HCl in 1,4-dioxane (4 M, 5 mL, 20 mmol) in Me0H (5 mL) at room temperature for 

16 h. The solvent was removed under reduced pressure, the residue re-dissolved in Me0H and 

passed through an SCX column, washing with DCM and Me0H and eluting with 3-10% 7 N 

ammonia in Me01-1/DCM. Purification via silica gel column chromatography (0-5% 

Me0H/DCM) gave 146 as an off-white solid (36 mg, 37% over 3 steps). 1H NMR (400 MHz, d4- 

McOD) 6 7 	1.52-7.43 (m, 1H), 7.17-7.10 (m, 2H), 3.74 (s, 3H), 3.56-3.44 (m, 1H), 

3.19-3.10 (m, 11-i), 3.04-2.96 (m, Ili), 2.14-2.02 (m, 1H), 1.94-1.80 (m, 41-1), 1.74-1.64 (m, 1H), 

1.23 (s, 3H) (I proton coincident with solvent peak). LCMS (ES+) m/z 463 (M+1). 

Examr1e 147 5-J myna-N-4 	0-4-amino-5- fluo roazonan-l-y1)- I -met iy1-1H- 

pyrazol-4-y1)-2. 	-anduoroplienyinhiazole-4-carboxamide 147 

Step A: 	To a solution of 5-(tert-butoxycarbonytamino)-2-(2,6- 

	

20 	difluorophenyl)thiazole-4-carboxylic acid (784 mg, 2.2 mmol) in DCM (40 mL) was added 

PyBOP (1.46 g, 2.8 mmol) and the mixture stirred at room temperature for 30 min. A solution of 

N-(1-(4-Amino-l-methy1-1H-pyrazol-5-y1)-5-fluoroazepan-4-y1)-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) 

	

25 	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 via silica gel 

column chromatography (0-100% EtOAc/isohexane) gave tert-butyl 2-(2,6-difluoropheny0-4-(5-

(4-fluoro-5-(2,2,2-trifluoroacetamido)azepan-l-y0-1-methyl-IH-pyrazol-4-ylcarbamoypthiazol-

5-ylcarbamate as an off-white solid (1.32 g). 

	

30 	Step B: 	ten-Butyl 2-(2,6-difluoropheny1)-4-(5-(4-fluoro-5-(2,2,2- 

trifluoroacetamido)azepan-l-y1)-1-methyl-1H-pyrazol-4-ylcarbamoypthiazol-5-ylcarbamate was 

suspended in Me014 (20 mL) in a pressure vessel and to this was added a solution of HCI in 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 via silica gel 

	

35 	column chromatography (0-10% 7 N ammonia in Me0H/DCM) to yield 5-amino-N-(5-(4- 
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amino-5-fluoroazepan-1-y0-1-methyl-1H-pyrazol-4-y0-2-(2,6-difluoropheny0thiazole-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, CDC13) 6 8.63 (s, 1H), 7.84 (s, 1H), 7.37-7.29 (m, 1H), 

7.03 (t, J= 8.7 Hz, 2H), 6.13 (s, 2H), 4.48 (dtd, J= 47.9, 8.6, 3.6 Hz, 1H), 3.72 (s, 31-1), 3.37- 

5 	3.15 (m, 5H), 2.23-1.92 (m, 3H), 1.75-1.67 (m, 1H). Alkyl NH2  not observed. LCMS (ES+) m/z 

466 (M+1). Chiral separation of the racemic mixture by SFC gave 147 as a single enantiomer. 

1H NMR (400 MHz, DMSO) 6 9.04 (s, 1H), 7.59 (s, 1H), 7.56 - 7.43 (m, 3H), 7.26 (dd, J= 14.5, 

5.9 Hz, 2H), 4.82 (dd, J= 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(ES1) m/z: 466.1 

10 [M+1-11 

Example 148 (S)-5-amino-N-( -(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y0-1H- 

pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 148 

Chiral separation of the racemic mixture by SFC gave 148 as a single enantiomer. 1H 

NMR (400 MHz, DMSO) 6 ,f !ff 	ff.15. Odd 	= 9.3, 5.7, 3.3 Hz, 1H), 7.55 (s, 11-1), 7.51 -- 

15 	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, J= 3.8 Hz, 

1H), 4.42 (td, J = 14.5, 4.1 Hz, 2H). 3.87 - 3.71 (m, IH), 3.25 - 2.97 (m, 4H), 1.92 - 1.76 (m, 

311), 1473 - 1.417 (rft 31b 	mz: 4 	If I. 

Example 149 (R)-5-ammo-N-t 1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-1-y1)-1H- 

pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 149 

20 	Chiral separation of the racemic mixture by SFC gave 149 as a single enantiomer. 11I 

NMR (400 MHz, DMSO) 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 (in, 3H), 7.27 (tt, J= 7.4, 3.6 Hz, 1H), 6.38 (tt, 1= 55.4, 4.1 Hz, IH), 4.50 (d, J= 3.8 Hz, 

1H), 4.42 (td, 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 (n, 3H). MS(ESI) m/z: 499.1 [M+H I ]. 

25 	Example 150 5-amino-N-(5-((4R,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-

pyrazol-4-y1)-2-(2,6-difluoro pheny 1)thiazo te-4-carbo xamid e 150 

The procedures of Example 147 were followed to give 5-amino-N-(5-(4-amino-5- 

fluoroazepan-l-y0-1-methyl-1H-pyrazol-4-y0-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 

where the 4-amino and the 5-fluoro groups are cis. Chiral separation of the racemic mixture by 

30 	SEC gave 150 as a single enantiomer. 'H NMR (400 MHz, DMSO) 6 9.05 (s, 1H), 7.59 (s, 1H), 

7.57 - 7.47 (m, 3H), 7.27 (t, J= 8.7 Hz, 2H), 4.82 (dd, J= 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(ESI) m/z: 466.1 [M+H]. 

Example 151 5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-1,4-diazepan-l-y0-1- 

35 	methyl-1H-pyrazol-4-y0thiazole-4-carboxamide 151 
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Compound 151 was prepared according to the procedures described in Example 102, 

using 6-fluoro-1,4-diazepane. tH NMR (400 MHz, DMSO) 8 8.74 (s, 1H), 8.17 (s, 1H), 7.59 -

7.46 (n, 3H), 7A3 (s, IH), 7.27 (t, J= 8.7 Hz, 2H), 4.47 - 4.37 (m, 1H), 4.30 (dd,J= 5.2, 2.3 

Hz, 1I-1), 3.64 (s, 314), 3.08 - 2.73 (m, 8H). MS(ESI) m/z: 452.1 [m+Fr]. 

	

5 	Example 152  (R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 152 

Compound 152 was prepared according to the procedures described herein. 

Example 153  5-amino-N-(5-((3S,5R)-5-amino-3-fluoroazepan-l-y1)- 1 -methyl- 1 H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 153 

	

10 	Following the procedure for Example 101, Intermediate 20, ten-butyl 6-fluoro-1-(1- 

methyl-4-nitro-1H-pyrazol-5-yDazepan-4-ylcarbamate and 5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave, after silica gel column 

chromatography (0-10% Me0H/DCM, 1% 7 N ammonia in Me0H), a white solid (273 mg, 19% 

over three steps). Compound 153 was obtained 4a a single enantiomcr from SFC chiral 

	

15 	separation of the racemic mixture. 1H NMR (400 MHz, DMSO) 8 8.77 (s, 1H), 7.61 - 7.41 (m, 

4H), 7.27 (dd, J= 14.5, 5.8 Hz, 2H), 4.84 - 4.56 (m, 1H), 3.67 (d, J = 7.4 Hz, 3H), 3.44 - 3.34 

(m. 21-1). 3.21 - 2.86 (m. 311). 2.22 - 2.07 (m. 1 If i. 1.87 (ddt. J = 34.3. 21.1. 7.4 Hz. 3H). 1.70 -

1.53 (m, 1H). MS(ESI) rritz: 466.1 [M+H J. 

Example 154  5-amino-N-(5-(5-amino-3-fluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)- 

	

20 	2-(2,6-difluorophenypthiazolc-4-carboxamide 154 

Following the procedure for Example 101, Intermediate 20, ten-butyl 6-fluoro-1-0-

methy1-4-nitro-IH-pyrazol-5-ypazepan-4-ylcarbamate and 5-(ten-butoxycarbonylamino)-2-(2,6-

difluorophenyl)thiazole-4-carboxylic acid from Example 25 gave, after silica gel column 

chromatography (0-10% Me0H/DCM, I% 7 N ammonia in Me0H), a white solid (273 mg, 19% 

	

25 	over three steps). Compound 154 was obtained as a single enantiomer from SFC chiral 

separation of the racemic mixture. IFINMR (400 MHz, DMSO) 8 8.77 (s, 1H), 7.61 - 7.41 (n, 

41-1), 7.27 (dd, J = 14.5, 5.8 Hz, 2H), 4.84 - 4.56 (n, 1H), 3.67 (d, J = 7.4 Hz, 3H), 3.44 - 3.34 

(n, 21-1), 3.21 - 2.86 (n, 3H), 2.22 - 2.07 (n, 1H), 1.87 (ddt, J= 34.3, 21.1, 7.4 Hz, 3H), 1.70 -

1.53 (nn, 1H). MS(ESI) nth: 466.1 [M+H']. 

	

30 	Example 155  5-amino-N-(543R,4S)-4-amino-3-fluoroazepan-l-y1)-1-methyl-IH- 

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. 11-1NMR. (400 MHz, 

DMSO) 8 8.77 (s, 11-1), 7.60 - 7.44 (m, 4H), 7.26 (dd, J = 14.4, 5.8 Hz, 21-1), 4.34 - 4.10 (n, 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+t]. 

Example 156  5-amino-N-(5-((3S,4R)-4-amino-3-fluoroazepan-l-y1)-1-methyl-IH-

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 156 

	

5 	Following the procedures of Example 101 or 112, compound 156 was obtained as a 

single enantiomer from SFC chiral separation of the racemic mixture. 11 14 NMR (400 MHz, 

DMSO) 6 8.77 (s, I H), 7.60 - 7.44 (n, 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, 5H). MS(ESI) m/z: 466.1 

[M-FH1 ]. 

	

10 	Example 157  5-amino-N-(5-((3R,4R)-4-amino-3-fluoroazepan-l-y1)-1-methyl- I H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 157 

Following the procedures of Example 101 or 112, compound 157 was obtained as a 

single enantiomer from SFC chiral separation of the racemic mixture. /11 NMR (400 MHz, 

DMSO) 6 8.77 (s, 1H). 7.61 - 7.41 (m. 4H ). 7.26 (dd. .1 - 1 4 4. S Hz. 211). 4.33 - 4.09 (m. 1H). 

	

15 	3.66 (s, 3H), 3.51 - 3.32 (m, 2H), 3.06 (m, 3H), 1.87 - 1.49 (m, 411). MS(ESI) m/z: 466.2 

[M+H+]. 

Example, 158 5-a mino-N45-113S.4S1-1-aminn-;- fitiornannan-1-11)- i -MCI hyi-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 158 

Following the procedures of Example 101 or 112, compound 158 was obtained as a 

	

20 	single enantiomer from SFC chiral separation of the racemic mixture. 'H NMR (400 MHz, 

DMSO) 8 8.77 (s, 1H), 7.61 - 7.41 (m, 4H), 7.26 (dd, J = 14.4, 5.8 Hz, 2E1), 4.33 - 4.09 (n, 114), 

3.66 (s, 3H), 3.51 - 3.32 (n, 2H), 3.06 (m, 3H), 1.87 - 1.49 (m, 4E1). MS(ES1) m/z: 466.2 

[M+Hl. 

Example 159  5-Amino-N-(5-((3R,5R)-3-amino-5-fluoropiperidin- 1 -yI)-1-methyl-1H- 

	

25 	pyrazol-4-yl)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 159 

A mixture of tert-butyl (3R,5R)-1-(4- (5-(tert-butoxycarbonylamino)-2-(2,6-

difluoropheny1)- thiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-y1)-5-fluoropiperidin-3-

ylcarbamate (150 mg, 0.23 mmol ) in HCl/Me0H (10 mL) was stirred at ambient temperature for 

20 hours and concentrated under reduced pressure to afford a residue. The residue was diluted 

	

30 	with Me0H (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, CD30D) (5 (ppm): 7.74 (s, 1H), 7.48-7.42 (m, In), 7.14-7.11 (n, 2H), 

5.36-5.24 (m, 1H), 4.00-3.94 (n, 1H), 3.83-3.72 (m, 4H), 3.42-3.37 (n, 1H), 2.74-2.62 (m, 2H), 

2.50-5.42 (m, 1F1), 2.02-1.88 (n, 1H); MS (ESI) m/z: 452 [M+Hi. 
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Example 160 5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-y1)-1-(oxetan-3-ylmethyl)-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 160 

Following Example 162, compound 160 was prepared. 'H NMR (400 MHz, DMSO) 

10.13 (s, 1H), 9.14 (s, 1H), 8.51 (s, 1H), 7.60 — 7.45 (m, 1H), 7.27 (1„/— 8.4 Hz, 2H), 5.17 (s, 

	

5 	1H), 4.55 (t, J= 8.2 Hz, 2H), 4.33 — 4.10 Om 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) m/z: 526.2 

[MAT]. 

Example 161 (R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H-

pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 161 

	

10 	Following Example 101, 5-chloro-1-(2,2-difluoroethyl)-4-nitro-prazole and (R)-benzyl 

azepan-4-ylcarbamate were reacted to give 161. 1 H NMR (400 MHz, DMS(...) 3 9.12 (s, 1H), 

8.18-8.06 (m, 1H), 7.57 (s, 1H), 7.52-7.35 (m, 3H), 7.34-7.18 (m, 11I), 6.39 (tt, I= 55.3, 4.2 Hz, 

1H), 4.42 (td, J= 14.5, 4.2 Hz, 2H), 3.21 -3.03 (m, 4H), 103-2.91 (m, 1H), 1.91-1.71 (m, 3H), 

1.64-1.36 (m, 311). MS(ESI) raiz: 498.2 iM+H 

	

15 	Example 1.62 5-amino-2-(2,6-difluorophenyI)-N-(5-(4-hydroxyazepan-l-y1)-1-(oxetan- 

3-ylmethyl)- I H-pyrazol-4-yl)thiazo le-4-carboxamide 162 

Step A. 	oxetan-3-virriethvi methanesulfonate 

O 
S, °---tO 	o  

Oxetan-3-ylmethanol (1.85 g, 21.0 mmol) was dissolved in methylene chloride and 

	

20 	cooled to 0 °C. Triethylamine (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 methylene chloride 3x. The combined organic layers were dried over sodium 

sulfate, filtered and concentrated to give crude oxetan-3-ylmethyl methanesulfonate (quant.). 

	

25 	Step B. 	4-nitro-1-(oxetan-3-ylmethyppyrazole 

I 
-0 

A mixture of 4-nitropyrazole (1000 mg, 8.80 minol), oxetan-3-yirnethyl 

methanesulfonate (1.90 g, 11.0trunol), 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 

30 	ammonium chloride was added. The mixture was extracted with methylene chloride 3x. 

Combined organics were dried (Na2SO4) 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-I -(oxetan-3-ylmethyDpyrazole (1.60g, 99%). 

Step C. 	5-chloro-4-nitro-1-(oxetan-3-ylmethyl)-1H-pyrazole 

N
-N / CI 

itto 

	

5 	To a solution of 4-nitro-1-(oxetan-3-ylmethyl)pyrazole (3200 mg, 17.47 mmol) in THE 

(80 mL) was added LHMDS (1M solution in THE, 22.7 mL, 22.7 mmol) dropwise at -78t, over 

a period of 15min. The resulting mixture was stirred at -78 °C for 30min. Hexachloroethane (5.38 

g, 22.7 mmoL) in THE (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 

	

10 	chloride and extracted with Ethyl acetate (X3). Combined organic layers were dried ossr T`Ca:50.1 

and concentrated under reduced pressure. The crude material was purified by column 

chromatography with 0 to 75% ethyl acetate in heptane as eluent to give 5-chloro-4-nitro-1-

(oxctan-3-ylmethy0-1H-p:yrazole (3.60 g, 95%). 

Step D. 	olio).% tug Example i01, starting item 	 -kg 

	

15 	ylmcthyl)-1H-pyrazole and azepan-4-ol, using TFA in place of 4N HCI in dioxane in the last 

step deprotection, 162 was obtained. 11-1NMR (400 MHz, DMSO) 6 9.25 (s, IH), 8.27 (s. 

7.65-7.48 (m, 3H), 7.26 (dd, .I= 14.3, 5.8 Hx, 2H), 5.18 (t, J= 5.2 Hz, IH), 4.65 -4.52 (m, 2H), 

4.41 (dd, ./= 11.0, 8.2 Hz, 111), 4.27 (dd, J= 10.5, 5.8 hZ, 1H), 4.10 (dd, .1= 11.1, 6.1 Hz, I H), 

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). 

	

20 	MS(ESI) m/z: 505.1 [M+H]. 

Example 163 5-amino-2-(2-fluoro-5-methylpheny1)-N-(5-(4-hydroxyazepan-1-y0-1-

(oxetan-3-ylmethyl)-1H-pyrazol-4-yOthiazo te-4-carboxamide 163 

Following the procedures of Example 162, 163 was obtained. 'H NMR (400 MHz, 

DMSO) 6 8.85 (s, 1H), 8.05 (d, J= 7.6 Hz, 1H), 7.56 (s, 1H), 7.40 (s, 2H), 7.23 (d, J=9.1 Hz, 

	

25 	2H), 4.72-4.61 (m, 2H), 4.53 (d, J= 3.8 Hz, 1H), 4.46 (t, J= 6.2 Hz, 2H), 4.25 (d, J= 7.4 Hz, 

2H), 3.90-3.76 (m, 1H), 3.49-3.36 (m, 11-1), 3.28-2.97 (m, 4H), 2.37 (s, 3H), 1.99-1.81 (m, 3H), 

1.78-1.53 (m, 3H). MS(ESI) rn/z: 501.1 [M+H r ]. 

Example 164 (R)-5-amino-N-(5-(4-aminoazepan-l-y0-1-(oxetan-3-ylmethyl)-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyethiazole-4-carboxamide 164 

	

30 	Following the procedures of Example 162, 164 was obtained. 111 NMR (400 MHz, 

DMSO) 8 9.09 (s, 1H), 8.31 (s, 1H), 8.29 (s, 1H), 7.66-7.45 (m, 2H), 7.27 (td, J= 8.4, 5.9 Hz, 
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2H), 5.17 (s, 1H), 4.59 (dd„I = 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, 614). MS(ESI) rn/z: 504.1 

[M+H°]. 

Example 165 5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-1,4-diazepan-l-y1)-1- 

	

5 	(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)thiazole-4-carboxamide 

Following the procedures of Example 162, 165 was obtained. MS(ESI) z 508.2 

[M+41], 

Example 166 (S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 166 

	

10 	Following the procedures of Example 101 and 112, compound 166 was obtained as a 

single enantiomer from SFC chiral separation of the racemic mixture. 1 H NMR (400 MHz. 

DMSO) S 8.83 (s, 114), 7.59 - 7.43 (m, 4H), 7.28 (t, J= 8.6 Hz, 214), 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 [Ivl+H]. 

	

15 	Example 167 (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-IH- 

pyrazo1-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 167 

Following the procedures of Example 101 and 112, compound 167 was 	ed as a  

single enantiomer from SEC chiral separation of the racemic mixture. `H NMR (400 MHz, 

DMSO) S 8.84 (s, 1H), 7.59 - 7.44 (m, 4H), 7.28 (t, J = 8.7 Hz, 2H), 3.73 - 3.57 (m, 4H), 3.26 - 

	

20 	2.96 (m, 4H), 2.30 - 2.09 (in, 211), 1.91 -1.79 (m, 1H), 1.79 - 1,60 (m, 1H). MS(ESI) raiz: 

484.1 [M+41/]. 

Example 168 (R)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(3- 

( fl oromethyl)piperazin-l-y1)-1H-pyrazol-4-yOthiazole-4-carboxamide 168 

Example 169 (S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(3- 

	

25 	(trifluorornethyl)piperazin-l-y1)-1H-pyrazol-4-yOthiazole-4-carboxamide 169 

Step A. (4)- l-(1-Methyl-4 nitro-114-pyrazot-5-y1)-3-(trifluoromethyl)piperazine 

O 

A mixture of (±)-2-(trifluoromethyDpiperazine (1 g, 6.2 mmol), 5-chloro-l-methyl-4-

nitro-1H- pyrazole (2.1 g, 13 mmol), DIPEA (2.4 g, 18.6 mmol) in Et0H (10 mL) was heated in 

30 	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 



N 
N 
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DCM/MeOH (10:1) as eluting solvents to afford (±)-1-(1-methy1-4-nitro-1H-pyrazol-5-y1)-3- 

(trifluoromethyppiperazine as a yellow oil (1.8 g, 99%). MS (ES1) m/z: 280 [M+H'].  

Step B. (±)-1-Methy1-5-(3-(trifluoromethyl)piperazin-l-y1)-1H-pyrazol-4-amme 

CNN 

NH2 

	

5 	To a solution of (±)-1-(1-methy1-4-nitro-IH-pyrazol-5-y1)-3-(trifluoromethyl)piperazine 

(420 mg, 1.5 mmol) in Me0H (20 mL) and H2O (5 mL) was added zinc (590 mg, 4 mmol) and 

NH4CI (805mg, 10 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 using PE/EtOAc (10/11/10) as 

	

10 	eluting solvents to afford (±)-1-methyl-5-(3-(trifluoromethyl)piperazin- I -y1)-1H-pyrazol-4- 

amine (340 mg, 90%) as red solid. 'H NMR (500 MHz, DMSO-d6) 3 (ppm): 6.84 (s. If), 138-

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, 11-I); MS (ESI) 

m/z: 250 04+0. 

Step C. tert-butyl 	̀2,6-difluorophenyt)-4-ti-methyl-5-(3- 

(trilluoromethyDpiperazta 	H-p yrazo1-4-ylearbarno yl)thiazo 1-5-ylearbamate 

F F 
F 

HKI 
0 /(:) 

To a solution of (±)-1-methy1-5-(3-(trifluoromethyppiperazin-l-y1)-1H-pyrazol-4-amine 

(300 mg, 2.05 mmol), 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyethiazole-4-carboxylic 

acid from. Example 25 (516 mg, 133 mrnol), HATU (0.54 g, 1.73 mmol) in EWE (15 mL) was 

20 	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 Na2SO4, filtered, and concentrated 

under reduced pressure to give a residue. The residue was purified by silica gel chromatography 

using DCM/Me0H (I:1) as eluting solvents to afford tort-butyl (±)-2-(2,6-difluorophenyl)-4-(l- 
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methy1-5-(3-(trifluoromethyl)piperazin-l-y1)-1H-pyrazol-4-ylcarbamoyl)thiazol-5-ylcarbamate 

(380 mg, 52%) as white solid. MS (ESI) nilz: 588 (M+1). 

Step D. Chiral separation by using preparative HPLC of tert-butyl (±)-2-(2,6-

difluoropheny1)-4-(1-methyl-5-(3-(trifluoromethyl)piperazin-1-y1)-1H-pyrazol-4- 

	

5 	ylcarbamoyl)thiazol-5-ylcarbamate (380 mg) afforded tern-Butyl (S)- 2-(2,6-difluoropheny0-4- 

0-methyl-5-(3-(trifluoromethyl)piperazin-1-yo-141-pyrazol-4-ylcarbamoyflthiazol-5-

ylcarbamate (123 mg) and tert-Butyl (R)-2-(2,6-difluoropheny1)-4-0- methy1-5-(3-

(trifluoromethyDpiperazin-l-y1)-1H-pyrazol-4-ylcarbamoyflthiazol-5-ylcarbamate (120 mg). 

Step E. 	A mixture of tert-Butyl (S)-2-(2,6-difluorophenyI)-4-0 -methy1-5-(3- 

	

10 	(trifluoromethyl)piperazin-l-yt)-1H-pyrazol-4-ylcarbamoypthiazo1-5-ylcarbamate (80 mg, 0.1.26 

mmol) ht TFA (1mL) 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. 1 H NMR (500 MHz, DMSO-d6) (5 (ppm): 8.85 (s, 

	

15 	1H), 7.50-7.56 (m, 3H), 7.37 (s, IH), 7.25-7.28 (m, 2H), 3.65 (s, 3H), 3.46-3.48 (m, 1H), 3.02- 

3.14 (m, 31-), 2.92-2.97 (m, 214), 2.78 (m, I H), 1.23 (s, 114); MS (ESI) m/z = 488.1 (M+1`). 

Step F. 	A mixture of ert-Butvl (R 1-24 2.6-difitionmhenvl 1-44 1 -methyl-S-(1- 

(trifluoro methyDp iperazin-l-yI)- I H-pyrazo I-4-ylcarbamoyflthiazo I-5-ylcarbamate (80 mg, 0.126 

mmol) in TFA (I mL) and DCM (4 mL) was stirred at ambient temperature for 3 hours. The pH 

	

20 	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-d6) 8 (ppm): 8.84 (s, 

1H), 7.50-7.55(m, 3H), 7.37 (s, IH), 7.25-7.28 (m, 211), 3.47 (s, 3H), 3.36-3.48 (m, 11-1), 3.07-

3.16 (m, 3H), 2.94-2.96 (m, 2H), 2.78-2.80 (m, IH), 1.24 (s, 114); MS (ESI) m/z = 488.1 (M-1-1'). 

	

25 	Example 170  (S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydroxyazepan-1-y0-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 170 

Following the procedures of Example 101 or 112, compound 170 was obtained as a 

single enantiomer from SEC chiral separation of the racemic mixture. 'H NMR (400 MHz, 

DMSO) S 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 

	

30 	55.4, 4.1 Hz, 1H), 4.63 (d, J= 3.9 Hz, 114), 4.60 — 4.50 (m, 1H), 4.42 — 4.31 (m, 1H), 3.70 (d, J = 

3.8 Hz, 11-1), 3.18 (ddd, J= 17.8, 12.9, 4.7 Hz, 214), 3.11 — 3.02 (m, 2H), 1.91 — 1.82 (m, 1H), 

1.77 (dd, 1= 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-1-y1)-111-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-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. I FINMR (400 MHz, 

DMSO) 6 8.84 (s, IH), 7.72 (s, 1H), 7.56 — 7.52 (m, 1H), 7.51 (s, 2H), 7.27 (rn, 2H), 6.39 (tt„./-

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, IH), 

	

5 	3.18 (ddd, J= 17.8, 12.9, 4.7 Hz, 2H), 3.11 — 3.02 (m, 2H), 1.91 — 1.82 (m, 1H), 1.77 (dd, ,T= 

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-l-y0-1-(2,2-d uoroethyl)-11-/- 

pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 172 

Following the procedure for Example 149 and starting from ten-butyl 4-(4-nitro-1-(2,2- 

	

10 	difluorocthyl)-1H-pyrazol-5-y1)-6,6-difluoro-1,4-diazepane-1-carboxylate (64 mg, 0.16 mmol), 

compound 172 was obtained as a pate orange solid (13 mg, 16% over three steps). 'H NMR (400 

MHz, d6-DMS0) 6 9.45 (s, 1H), 7.72 (s, 1H), 7.60-7.47 (m, 3H), 7.29 (t, J= 8.7 Hz, 2H), 6.53-

6.21 (m, 1H), 4.45 (td, J= 14.5, 4.0 Hz, 2H), 3.56 (t, J= 13.6 Hz, 2H), 3.31-3.14 (m, 3F1), 2.89 

(s. 3H). Alkyl NH not observed. LCMS (ES4-) m'z 520 (M+1) 

	

15 	Example 173 5-Amino-N-(5-(6-hydroxy-1,4-diazepan-l-y1)-1-(2,2-difluoroethyl)-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 173 

Following the procedure for Example 149, starting from tert-butvl 4-(4-nitro-1-(2.2-

ditluoroethyl)-1H-pyrazol-5-y1)-6-hydroxy-1,4-diazepanc-1-carboxylate (18 mg, 0.46 mmol) 

gave 173 as a colorless solid (78 mg, 34% over three steps). 'H NMR (400 MHz, d6-DMSO) 6 

	

.70 	11.42 (s, 1H), 8.01 (s, 114), 7.60 (s, 2H), 7 59-7.48 (m, 1H), 7,30 (t, 	8.7 Hz, 2H), 6.37 (0, J _ 

55.4, 4.2 Hz, 1H), 4.72 (s, 1H), 4.55-4.30 (m, 2H), 3.65-3.50 (m, 114), 3.10-2.93 (m, 4H), 2.73-

2.63 (m, 2H), 2.45 (dd, J = 12.7, 8.8 Hz, III). Alkyl NH and OH not observed. LCMS (ES+) nth 

500 (M+1). 

Example 174 (S)-5-Amino-2-(2,6-difluoropheny1)-N-(5-(2-methylpiperazin- 1-y1)-1- 

	

25 	methyl-1H-pyrazol-4-yDthiazole-4-carboxamide 174 

A solution of PyBOP (328 mg, 0.63 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenyOthiazole-4-carboxylic acid from Example 25 (176 mg, 0.50 mmoD in DCM (5 

rni,) was stirred at room temperature for 30 min. A solution of Intermediate 33 (S)-tent-butyl 4-

(4-amino-1-(4-methoxybenzy1)-1H-pyrazol-5-y1)-3-methylpiperazine-l-carboxylate (181 mg, 

	

30 	0.45 mmol) and DIPEA (0.13 mL, 0.72 nunol) 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 separated, 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-(4-(5-(tert- 

	

35 	butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxamido)-1-(4-methoxybenzy1)- 
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1H-pyrazol-5-y1)-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 CC for 2.5 

hr. The mixture was concentrated under reduced pressure before being re-dissolved in 7 N 

ammonia in McOH (20 mL) and heated in a sealed pressure vessel behind a blast shield at 55 °C 

	

5 	for 16 hr. The mixture was concentrated under reduced pressure, re-dissolved in Me0H and 

passed through an SCX column, washing with DCM and Me0H and eluting with 3-10% 7 N 

ammonia in Me0H/DCM to give 174 as an off-white solid (60 mg, 32% over two steps). 'H 

NMR (400 MHz, d4-MeOD) 5 8.03 (s, 11-1), 7.51-7.41 (m, 1H), 7.16 (t, J= 8.9 Hz, 2H), 3.20-

3.14 (m, 1H), 3.08-2.98 (m, 5H), 2.64 (dd,1= 12.7, 9.4 Hz, 1H), 0.93 (d, J= 6.2 Hz, 3H). 

	

10 	LCMS (ES+) m/z 420 (M+1). 

Example  175 (R)-5-Amino-2-(2,6-difluorophe yfl-N-(5-(2-methylpipe z in- -y 

methy 141H-p yrazol-4-yl)thiazo le-4-carboxamide 175 

Following the procedure for Example 174, tort-butyl 4-(4-amino-1-(4-methoxybenzyl)- 

1H-pyrazol-5-yl)p iperazine-l-carboxy late and 5-(tert-buto xycarbonyl-amino)-2-(2,6- 

	

15 	difluorophenyl)thiazole-4-carboxylic acid gave 175 as a white solid (29 mg, 15% over two 

steps). 114 NMR (400 MHz, d4-MeOD) 6 8.03 (s, 1H), 7.50-7.44 (m, IH), 7.16 (t, J = 8.9 Hz, 2H), 

3.20-3.14 (m. IH). 3.09-2.99 (m. 5141. 2.64 (dd. J= 12,6. 9.3 Hz. 11-1). 0.93 (d.1— 6.2 Hz. 3114 

LCMS (ES+) m/z 420 (M+1). 

Example 176 (S)-5-Amino-2-(2,6-difluoropheny1)-N-(5-(2-ethy1-4-methylpiperazin-1- 

	

20 	y1)-1-methyl- I H-pyrazol-4-yOthiazo le-4-carboxamidc 176 

Following the procedure for Example 110 starting from (5)-5-(2-ethy1-4-

methylpiperazin-l-y1)-1-methyl-1H-pyrazol-4-amine and 5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenypthiazole-4-carboxylic acid from Example 25 gave 176 as a lilac solid (53 mg, 

31%). 1H NMR (400 MHz, CDCI3) 6 8.58 (s, 114), 7.88 (s, 1H), 7.37-7.27 (m, 1H), 7.01 (t, J 

	

25 	8.8 Hz, 2H), 6.16 (s, 2H), 3.76 (s, 3H), 3.32 (t, J= 11.3 Hz, IH), 3.22 (t, J= 9.3 Hz, 1H), 2.96 (t, 

J= 12.9 Hz, 2H), 2.79 (d, J= 11.0 Hz, 1H), 2.42-2.22 (m, 414), 1.96 (t„1— 10.2 Hz, 114), 1.41-

1.33 (m, IH), 1.29-1.15 (m, 1H), 0.80 (t, J= 7.5 Hz, 314). LCMS (ES+) m/z 462 (M+1). 

Example 176 (R)-5-Amino-2-(2,6-difluorophenyfl-N-(5-(2-ethyl-4-methylpiperazin-l-

y1)-1-methyl-IH-pyrazo l-4-yl)t hiazo le-4-carbo xam i de 176 

	

30 	Following the procedure for Example 110, (2)-5-(2-ethy1-4-methylpiperazin-l-y1)-1- 

methyl-1H-p}Tazol-4-amine and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-

carboxylic acid from Example 25 gave 176 as a white solid (47 mg, 28% over two steps). 1H 

NMR (400 MHz, CDC13) 6 8.58 (s, 1H), 7.87 (s, 1H), 7.37-7.25 (m, 114), 7.01 (t, J= 8.8 Hz, 2H), 

6.17 (s, 2H), 3.76 (s, 3H), 3.33 (t„T= 11.3 Hz, 1H), 3.22 (t, J= 9.2 Hz, 1H), 2.97 (t, J= 12.7 Hz, 
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2H), 2.79 (d, J= 11.0 Hz, 1H), 2.41-2.22 (m, 4H), 1.96 (t, J= 10.2 Hz, 1H), 1.41-1.33 (m, 1H), 

1.28-1.13 (m, 1H), 0.80 (t, J= 7.5 Hz, 3H). LCMS (ES+) m/z 462 (.M+1). 

Example 178 5-Amino-2-(2-fluoro-5-methylpheny1)-N-(5-(4-hydroxy-4-methylazepan-

1-y1)-1-methy1-1H-pyrazol-4-yOthiazote-4-carboxamide 178 

	

5 	Following the procedure for Example 105, starting from tert-butyl 2-bromo-4-(5-(4- 

hydroxy-4-methylazepan-l-y1)-1-methyl-1H-pyrazol-4-ylcarbamoyflthiazol-5-ylcarbamate gave 

178 as an off-white solid (60 mg, 25% over two steps) 'H NMR (400 MHz, d4-MeOD) 6 8.06 (d, 

J= 7.3 Hz, 1H), 7.59 (s, 1H), 7.24-7.19 (m, 1H), 7.11 (dd, J= 11.4, 8.4 Hz, 1H), 3.75 (s, 3H), 

3.51-3.48 (m, 1H), 3.26-3.17 (m, 1H), 3.09-3.01 (m, 1H), 2.41 (s, 3H), 2.16-2.04 (m, 1H), 1.96- 

	

10 	1.83 (m, 4H), 1.78-1.68 (m, W), 1.26 (s, 3H) (1 proton coincident with solvent peak). LCMS 

(ES-1) m/z 459 (M1-1). 

Example 179 5-Amino-N-(5-(6-fluoro-1,4-diazepan-l-y1)-1-(2,2-difluoroethyl)-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 179 

Following the procedure for Example 149, starting from tert-butyl 4-(4-amino-1-(2,2- 

	

15 	difluoroethy1)-1H-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, d5-DMSO) 8 

10.26 (s. 111), 7.88 (5, 1H), 7.66-7.52 (m. 3H), 7.34 (LI= 8.9 Hz, 2F1). 6.42 (1,./ =55.3 Hz, 1H), 

4.71 (d,1= 47.8 Hz, 1H), 3.61-3.41 (m, 2H), 3.42-3.04 (m, 4H), 3.05 (t,1— 16.5 Hz, 111), 2.83-

2.57 (m. 311). Alkyl. NH not observed. LCMS (ES+) m/z 502 (M+1). 

	

20 	Example 180 (R)-3-arnino-N-(5-(4-aminoazcp an-1-y1)-1-(2,2-d 	orocthy1)-1H- 

pyrazol-4-y1)-6-(2-fiuorophenyl)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-y1)-111-pyrazol-4-yDpicolinamide was 

prepared. In a microwave reaction tube, (R)-3-amino-6-bromo-N-(1-(2,2-difluoroethyl)-5-(4- 

	

25 	(2,2,2-trifluoroacetamido)azepan-1-0-1H-pyrazol-4-yl)picolinarnide (284 mg, 0.51 mmol), (2- 

fluorophenyl)boronic acid (215 mg, 1.54 mmol), and Pd(dppf)2C12  (37 mg, 0.051 mmo 0 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 

	

30 	methanol. The filtrate was concentrated and purified by flash chromatography eluting with 0 to 

10% methanol in methylene chloride to give (R)-3-amino-N-(1-(2,2-difluoroethyl)-5-(4-(2,2,2-

trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-y1)-6-(2-fluorophenyl)pico ami de (98 mg, 

33%). 

(R)-3-amino-N-(1-(2,2-difluoroethyl)-5-(4-(2,2,2-trifluoro acetamido)azepan-l-y1)-1H- 

	

35 	pyrazol-4-y1)-6-(2-fluorophenyppicolinamide (98 mg, 0.17 mmol) was stirred with potassium 
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carbonate (144 mg, 1.03 nunol) 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) 6 

9.81 (s, 114), 8.00 (td, J= 8.3, 1.8 Hz, 1H), 7.86 (s, IH), 7.74 (dd, J= 8.7, 2.2 Hz, 1H), 7.43 (dt, 

J= 7.2, 3.8 Hz, 1H), 7.38 — 7.20 (m, 4H), 7.08 (s, 2H), 6.38 (tt, J= 55.3, 4.1 Hz, 1H), 4.43 (td, J 

	

5 	= 14.5, 4.1 Hz, 2H), 3.55 (s, IH), 3.21 — 3.07 (m, 4H), 2.92 (dd, J= 19.4, 10.4 Hz, 1FI), 1.89 — 

1.69 (m, 3H), 1.69 —1.37 (m, 3H). MS(ESI) miz: 474.2 [M+FE]. 

Example 181 (S)-5-amino-2-(2,6-difluorophenyl)-N-(5-(3-hydroxyazepan y )-1- 

methy1-1H-pyrazol-4-y1)thiazolc-4-carboxamide 181 

Following the procedures described herein, compound 181 was prepared. 'H NMR (400 

	

10 	MHz, DMSO) 6 8.78 (s, 1H), 7.59 (s, 1H), 7.51 (d, J= 12.3 Hz, 3H), 7.27 (t, J = 8.7 Hz, 2H), 

4.55 (d, J= 4.1 Hz, IH), 3.68 (m, IH), 3.66 (s, 3H), 3.20 — 3.10 (m, 2H), 3.05 (dd, J = 13.6, 7.4 

Hz, 2H), 2.07-1.55 (m, 6H). ESIMS rn/z = 449.1 (M+1). 

Example 182 (R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxyazepan-l-y1)-1-

-1H-mazol-4-yl)thiazole-4-carboxamide 182 

	

15 	Following the procedures described herein, compound 182 was prepared. 'H NMR (400 

MHz, DMSO) 6 8.78 (s, 1H), 7.59 (s, 1H), 7.49 (m, 3H), 7.28 (d„./ = 8.8 Hz, 2H), 4.55 (d,1= 

0 H.  !H). 3.68 	111) 3.66 (s. 311). 3.23 - 3.11 (m. 2H). 3.05 (dd,./ = 13.6. 7.4 Hz. 2H), 1.95 

— 1.82 (m, 1H), 1.81 — 1.61 (m, 3H), 1.61 — 1.47 (m, 2H). ESLMS Ink = 449.1 (M+1). 

Example 183 5-Amino-N-(5-(3,3-d fluoro-5-(methylamino)azepan-I -y1)-1-methy1-1 H- 

	

20 	01-4-y1)-2-(2,6-difluoropheny1)thiazole-4-carboxamidc 183 

Following the procedure for Example 101, starting from ten-butyl 6,6-difluoro-1-(1-

methy1-4-nitro-1H-pyrazol-5-yDazepan-4-y1(methypearbamate gave, after silica gel column 

chromatography (0-10% Me0H/DCM, 1% 7 N ammonia in Me0H), 183 as a white solid (122 

mg, 48% over three steps). 'H NMR (400 MHz, d6-DMSO) 6 8.85 (s, 1H), 7.59-7.49 (m, 4H), 

	

25 	7.33-7.23 (m, 2H), 3.80-3.57 (m, 4H), 3.48-3.24 (m, 2H), 3.14-3.03 (m, 1H), 2.90-2.80 (m, 1H), 

2.50-2.04 (m, 5H), 1.95 (d, J= 13.9 Hz, 1H), 1.77-1.65 (m, 1H). Alkyl NH not observed. LCMS 

(ES+) m/z 498 (M+I). 

Example 184 5-Amino-N-(543R,5S)-3-amino-5-fluoropiperidin-l-y1)-1-methyl-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 184 

	

30 	A mixture of tert-butyl (3R,5S)-1-(4-(5-(tert-butoxycarbonylamino)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamido)-1-methy1-1H-pyrazol-5-y1)-5-fluoropiperidin-3-

ylcarbamate (200 rng, 0.31 mmo I) in HCl/McOH (10 mL) was stirred at ambient temperature for 

20 hours and concentrated under reduced pressure to give a residue. The residue was diluted with 

Me0II (10 in L), neutralized with 28% ammonia solution, and concentrated to give a crude 

	

35 	product. The crude product was purified by preparative HPLC to afford 184 as pale solid (138 
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mg, 99%). 1 14 NMR (500 MHz, CD30D) 6 (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, Hi); MS (ESI) tnlz: 452 [M+FE] 

Example 185 (R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2,2- 	uorocthyl)- H- 

	

5 	pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 185 

Following the procedure for Example 107, starting from (R)-tert-butyl 

difluoropheny1)-4-(5-(4-(2,2,2-trifluoro acetamido)azepan-1 -y1)- 1-(2,2,2-trifluoroethyl)-111-

pyrazol-4-ylcarbamoyOthiazol-5-y1carbamate (148 mg, 0.21 mmol) gave 185 as an orange solid 

(69 mg, 65% over two steps). 'H NMR (400 MHz, d6-DMSO) 6 9.0 (hr s, 1H), 7.79 (s, 1H), 

	

10 	7.60-7.48 (m, 3H), 7.33-7.25 (m, 2H), 4.84 (q, J= 9.1 Hz, 2H), 3.15-3.10 (m, 4H), 3.04-2.97 (m, 

1H), 1.884.73 (in, 3H), 1.65-1.45 (in, 3H). Alkyl NH2  not observed. LCMS (ES+) m/z 516 

(M+1). 

Example 186 N-(5-(1,4-Diazepanl-y1)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-y1)-5-

amino-2-(2,6-cl:r.„irophenyl)thiazole-4-carboxarnide 186 

	

15 	Following the procedure for Example 145, starting from tert-butyl 4-(4-nitro-1-(2,2,2- 

trifluorocthyl)-1H-pyrazol-5-y1)-1,4-diazepane-1-earboxylate (197 mg, 0.5 mmol) gave, after 

chloride salt and orange solid MR me, i 9% 

over three steps).'H NMR (400 MHz, d6-DMSO) 6 9.22 (br s, 2H), 8.91 (s, 1H), 7.60 (s, 1H), 

7.60-7.52 (m, 3H), 7.34-7.24 (m, 2H), 5.02 (q„/ ---- 9.1 Hz, 2H), 3.43-3.12 (m, 8H), 2.02-1.95 (m, 

	

20 	2H). LCMS (ES-7- ) mhz 502 (WHO. Alkyl NH not observed. 

Example 187 5-Amino-N-(5-(4-amino-5-hydroxyazepan-l-y1)-1-methy1-1H-pyrazol-4- 

y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 187 

Following the procedure for Example 107, starting from N-(1-(4-amino-l.-methyl, H- 

pyrazol-5-y1)-5-hydroxyazepan-4-y1)-2,2,2-trifluoroacetamide gave 187 as a beige solid (119 mg, 

	

25 	49% over two steps). 'H NMR (400 MHz, d6-DMSO) 8 8.83 (s, 1H), 7.60-7.47 (m, 4H), 7.28 (t, 

J= 8.8 Hz, 2H), 3.64 (s, 3H), 3.50-3.05 (m, 8H), 2.81 (t, J= 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-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-

(2,6-difluorophenyl)thiazo le-4-carboxamidc 188 

	

30 	Following the procedures described herein, compound 188 was prepared. 1H NMR. (400 

MHz, DMSO) 6 8.74 (s, 1H), 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, J= 6.0 Hz, 2H), 2.23 — 2.09 (m, 2H), 1.82 — 1.68 (m, 4H). 

ESIMS m/z = 469.1 (M+1) 

Example 189 5-Amino-N-(5-((3S,55)-3-amino-5-fluoropipe din-l-y1)-1-methy1-1H- 

	

35 	pyrazol-4-yl)-2-(2,6- difluorophenypthiazole-4-carboxamide 189 
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A mixture of tert-butyl (3S,55)-1-(4-(5-(tert-butoxycarbonylamino)-2-(2,6-

difluorophenypthiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-y1)-5-fluoropiperidin-3-

ylcarbamate (208 mg, 0.32 mmol) in HCE/Me0H (10 mL) was stirred at ambient temperature for 

20 hours and concentrated reduced pressure to give a residue. The residue was diluted with 

	

5 	Me0H (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. TI NMR (500 MHz, DMSO) S (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, 1H), 1.72 (br s, 3H), 1.41-1.32 (m, 1H); MS (ESI) nilz: 452 [M+Hl. 

	

10 	Example 190 5-Arnino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6-methyl-1,4-diazepan- 

1-y1)-1-methyl-IH-pyrazol-4-yEt hiazo le-4-carboxamide 190 

To a solution of Intermediate 44, tert-butyl 6-hydroxy-6-methy1-4-(1-methyl-4-nitro-1H- 

pyrazol-5-y1)-1,4-diazepane-1-carboxylate (70 mg, 0.20 mmol) in Me0H (5 mL), was added 

10% palladium on carbon (It) :MS) and the mixture was stirred under an atmosphere of H2 (60 

	

15 	psi) for 16 hr. The mixture was filtered through Celite0 and the solvent was removed under 

reduced pressure to afford ten-butyl 4-(4-amino-l-methy1-1H-pyrazo1-5-y1)-6-hydroxy-6- 

methyl-1.4-diaLilan: 	c..dx* :Nara as an oil. To a solution o `this amine in DCM (5 mLl. 

D1PEA (0.1 mL, 9.6 mmol). PyBOP (0.16 g, 0.3 mmol) and 5-(tert-butoxycarbonylamino)-2-

(2,6-difluoropheny1)-thiazole-4-carboxylic acid (78 mg, 0.22 mmol) were added and the mixture 

	

20 	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 MgSO4  and the solvent 

removed under reduced pressure. Purification via silica gel column chromatography (0-60% 

EtOAc/isohexane) gave tert-butyl 4-(4-(5-(ten-butoxycarbonylamino)-2-(2,6-

difluorophenyl)thiazole-4-carboxamido)-1-methyl- I H-pyrazol-5-y 0-6-hydro xy-6-methyl-1,4- 

	

25 	diazepane-l-carboxylate as a solid (122 mg). To this solid (122 mg, 0.18 mmol) in Me0H (1 

mL), a solution of HCI (4 M in 1,4-dioxane, 3.2 mL, 12 9 mmol) was added and the resulting 

solution was stirred at room temperature for 16 hr. The solvents were removed under reduced 

pressure and the crude residue was dissolved in Me0H and loaded onto an SCX column. The 

column was washed with Me0EI and eluted with 7 N ammonia in McOH. Purification by 

	

30 	preparative HPLC gave 190 as an off-white solid (40 mg, 44% over three steps). 'I-1 NMR (400 

MHz, d6-DMSO) ö 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-difluoropheny1)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1- 

	

35 	y1)-1-methyl-1H-pyrazol-4-yOthiazole-4-carboxamide 191 



WO 2013/045461 	 - 295 - 
	 PCT/EP2012/068899 

Following the procedure for Example 101, starting from tert-butyl 6-fluoro-6-methy1-4-

(1-methy1-4-nitro-IH-pyrazol-5-y1)-1,4-diazepane-1-carboxylate, after silica gel column 

chromatography (0-10% Me0H/DCM, 1% 7 N ammonia in Me0H), gave 191 as a beige solid 

(51 mg, 39% over three steps). 11NMR (400 MHz, d6-DMSO) 8 9.37 (s, 1H), 7.62-7.48 (m, 4H), 

	

5 	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, J= 21.2 Hz, 

3H). LCMS (ES+) n✓z 466 (M+I). 

Example 192  5-Amino-2-(2,6-difluoropheny1)-N-(5-(6-methoxy-6-methy1-1,4-diazepan-

l-y1)-1-methyl-IH-pyrazol-4-yOthiazole-4-carboxamide 192 

To a cooled (ice-water bath) solution of Intermediate 44, tert-butyl 6-hydroxy-6-methyl- 

	

10 	4-(1-methy1-4-nitro-IH-pyrazol-5-y1)-1,4-diazepanc-I-carboxylate (70 mg, 0.20 mmol) in DMF 

(1 mL) under nitrogen, was added sodium hydride (60% in mineral oil, 9.5 mg, 0.24 mmol) and 

the mixture stirred for 10 min. lodomethane (0.04 mL, 0.6 mmol) was added and the mixture 

stirred at room temperature for 16 hr. Additional sodium hydride (60% in mineral oil, 9.5 mg, 

0.24 mmol) was added and the mixture ‘ttrred for 30 min before the addition of more 

	

15 	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 Na2SO4  and the 

solvent removed under reduced presgire to afford ten-butyl 6-methoxy-6-methy1-4-(1-merhyl-4-

nitro-IH-pyrazol-5-y1)-1,4-diazepane-l-carboxylate as an oil. A solution of this oil in Me0H (4 

mL) was passed through the H-Cuba) (full H2. 60 °C, flow rate: I mlJmin, 30 mm 10% Pd/C 

	

20 	cartridge). The solvent was removed under reduced pressure to afford tert-butyl 4-(4-amino-l- 

methyl-IH-pyrazol-5-y1)-6-methoxy-6-methyl-1,4-diazepane-1-carboxylate as an oil. To a 

solution of this amine in DCM (10 mL) was added DIPEA (0.1 mL, 9.6 mmol), PyBOP (160 mg, 

0.30 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carboxylic acid 

from Example 25 (78 mg, 0.22 mmol) and the mixture was stirred at room temperature for 18 hr. 

	

25 	The mixture was diluted with DCM (30 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 (75% EtOAc/isohexane) gave tert-butyl 4-(4-(5-(tert-

butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carboxamido)-1-methyl-IH-pyrazol-5-

y1)-6-methoxy-6-methyl-1,4-diazepane-l-carboxylate as a beige solid (123 mg). This solid (120 

	

30 	mg, 0.30 mmol) was stirred with HCl in 1,4-dioxane (4 M, 2.3 mL, 9.1 mmol) in Me0H (1 rnL) 

at room temperature for 16 hr. The solvents were removed under reduced pressure and the crude 

residue was re-dissolved in Me0H and loaded onto an SCX column. The column was washed 

with Me0H and eluted with 7 N ammonia in Me0H and the residue was purified via silica gel 

column chromatography (0-10% Me0H/DCM, 1% 7 N ammonia in Me0H). Further purification 

	

35 	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, d6-DMSO) 5 9.38 (s, 1H), 8.21 (s, 1H), 7.66 (s, 1H), 7.60-7.48 

(m, 311), 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+) m/z 477 (M+1). 

Example 193  5-Amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6- 

	

5 	difluorophenyl)thiazole-4-carboxamide 193 

Following the procedure for Example 101, starting from tert-butyl 6,6-difluoro-4-(4-

nitro-1-02-(trimethylsilyBethoxy)methyl)-1H-pyrazol-5-y1)-1,4-diazepane-1-carboxylate gave, 

after silica gel column chromatography (0-10% McOH/DCM, I% 7 N ammonia in Me0H) and 

preparative HPLC, 193 as an off-white solid (86 mg, 25% over three steps). 'H NMR (400 MHz, 

	

10 	d6-DMSO) 5 11.99 (s, 1H), 8.53 (s, 111), 7.85 (s, 111), 7.59-7.47 (m, 3H), 7.32-7.24 (m, 2H), 3.70 

(t, J= 13.9 Hz, 2H), 3.22-3.10 (m, 4H), 2.96-2.91 (m, 21-1). 2.80-2.73 (s, 1H). LCMS (ES+) m/z 

456 (M+1). 

Example 194  5-Amino-2-(2,6-difluoropheny1)-N-(5-(6-methoxy-1,4-diazepan-l-y1)-1-

methyl-IH-pyrazol-4-y1)thiazole-4-carboxamide 194 

	

15 	A solution of Intermediate 47, tert-butyl 6-methoxy-4-(1-methy1-4-nitro-1H-pyrazol-5- 

y1)-1,4-diazepane-1-carboxylate (114 mg, 0.32 mmol) in McOH (15 mL) was passed through the 

H-Cube%) (full E12. 70 -C. flow rate: I mL mm. 30 mm 100, Pd C cartndge). The solvent was 

removed under reduced pressure to afford ten-butyl 4-14-anuno-l-methyl-IH-pyrazol-5-y4-6-

methoxy-1,4-diazepanc-1-carboxylate as a pink solid (100 mg). To a solution of this solid in 

	

20 	DCM (5 mL) was added DIPEA (0.84 mL, 48 mmol). PyBOP (219 mg, 0.42 mmol) and 5-(tert- 

butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carboxylic acid from Example 25 (118 

mg, 0.33 tnmol) and the mixture was stirred 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. 

	

25 	Purification via silica gel column chromatography (0-5% Me0H/DCM) gave tert-butyl 44445- 

(ten-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carboxamido)-1-methy1-1H-

pyrazol-5-y1)-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 Me0H (3 

inL) and heated in a sealed pressure vessel behind a blast shield at 60 °C for 16 hr. The solvents 

	

30 	were removed under reduced pressure and the crude residue re-dissolved in Me0H and loaded 

onto an SCX column. The column was washed with Me0H and eluted with 0-10% 7 N ammonia 

in McOH/DCM to give 194 as a pale brown solid (53 mg, 36% over three steps). 'H NMR (400 

MHz, CDCI3) S 11.35 (s, 111), 8.13 (s, 11-1), 7.39-7.29 (m, 1H), 7.04 (t, J= 8.6 Hz, 21), 6.33 (s, 

211), 3.74 (s, 3E1), 3.41-3.28 (m, 411), 3.36-3.00 (m, 6H), 2.88-2.77 (m, 1H), 2.69 (dd, J= 12.7, 

	

35 	7.6 Hz, 111). 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-l-y1)-1-methyl-IH-pyrazol-4-y1)-

2-(2-fluorophenyl)thiazole-4-carboxamide 195 

Following the procedures described herein, Intermediate 49, N-(1-(4-Amino-l-methyl- 

IH-pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl- 

	

5 	amino)-2-(2-fluorophenyl)thiazole-4-carboxylic acid gave 195 as a brown solid (368 mg, 69% 

over two steps). 'H NMR (400 MHz, CDCI3) 8 8.49 (s, 1H), 8.13 (td, J = 7.7, 1.8 Hz, 1H), 7.79 

(s, IF1), 7.39-7.31 (m, 1H), 7.33-7.17 (n, 1H), 7.17 (dd, J = 11.4, 8.3 Hz, 1H), 6.09 (s, 2H), 4.50 

(dtd, J= 48.0, 8.7, 3.8 Hz, IF1), 3.73 (s, 3H), 3.36-3.19 (n, 5H), 2.34-2.23 (n, 1H), 2.14-2.05 (m, 

1H), 2.01-1.93 (n, 1H), 1.78-1.67 (n, 1H). Alkyl NH2 not observed. LCMS (ES+) m/z 448 

10 (M+1). 

Example 196  5-Amino-N-(5-(4-amino-5-fluoroazepan- 1 -yI)- I -methy1-1H-pyrazol-4-y1)-

2-(2-fluoro-5-methylphenyl)thiazo le-4-carboxamide 196 

A solution of PyBOP (1.82 g, 3.5 mmol) and 2-bromo-5-(tert-butoxycarbonyl- 

amino)thiazolc-4-carboxylic acid (889 mg. 2.75 mmol) in DCM (40 ml.) was stirred at room 

	

15 	temperature for 30 min. A solution of N-(1-(4-amino-l-methyl-IH-pyrazol-5-y1)-5-fluoroazepan- 

4-yI)-2,2,2-trifluoroacetamide (808 mg, 2.50 mmol) and DIPEA (0.74 mL, 4.25 mmol) in DCM 

(40 mL) was added and the mixture stirred at room temperature for Ih hr. The mixture wax 

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. 

	

20 	Purification via silica gel column chromatography (0-5% Mc014/DCM) gave tert-butyl 2-bromo- 

4-(5-(4-fluoro-5-(tert-butoxycarbonylamino)azepan-l-y1)-1-methyl-IH-pyrazol-4-

ylcarbamoyl)thiazol-5-ylcarbamate as a pale brown solid (1.57 g). A mixture of this solid (786 

mg, 1.25 mmol), Na2CO3  (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 

	

25 	through the mixture for 30 min. [1,1LBis(diphanylphosphino)ferrocenc]dichloro-palladium(11) 

(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 

	

30 	chromatography (0-5% Me0H/DCM) gave tert-butyl 4-(5-(4-fluoro-5-(tert- 

butoxycarbonylamino)azepan-l-y1)-1-methyl-IH-pyrazol-4-ylcarbamoyl)-2-(2-fluoro-5-

methylphenypthiazol-5-ylcarbamate as a brown solid (600 mg). This solid (591 mg, 0.9 mmol) 

was dissolved in HCI in 1,4-dioxane (4 M, 10 mL, 40.0 mmol) and Me0H (10 nth) and heated in 

a sealed pressure vessel behind a blast shield at 60 °C for 16 hr. The solvents were removed 

	

35 	under reduced pressure and the residue re-dissolved in Me0H and loaded onto an SCX column. 
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The column was washed with Me0H and eluted with 0-10% 7 N ammonia in Me0H/DCWI to 

give 196 as a pale brown solid (235 mg, 41% over three steps). 'H NMR (400 MHz, CDC13) 6 

8.44 (s, 1H), 7.87 (dd,1= 7.2, 2.2 Hz, IH), 7.74 (s, 1H), 7.18-7.12 (m, 1H), 7.05 (dd, J= 11.0, 

8.4 Hz, 1H), 6.08 (s, 2H), 4.49 (dtd, 7=48.0, 8.5, 3.7 Hz, 1H), 3.74 (s, 3H), 3.38-3.19 (m, 5H), 

	

5 	2.40 (s, 3H), 2.31-2.20 (m, IH), 2.15-2.09 (m, 1H), 2.01-1.94 (m, 1H), 1.74-1.68 (m, IH). Alkyl 

NH2  not observed. LCMS (ES+) m/z 462 (M+1). 

Example 197 (R)-5-amino-2-(2,6-difluoropheny0-N-(1-methyl-5-(4-(2,2,2- 

tri fluor° ethylamino)azepan-l-y1)-1H-pyrazol-4-yOthiazo le-4-carboxamide 197 

(R)-tert-butyl 4-(5-(4-aminoazepan-l-y1)-1-methy1-1H-pyrazo 1-4-ylcarbamo yI)-2-(2,6- 

	

10 	difluorophenyl)thiazol-5-ylcarbamate (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 aqueous layer was ex!'„-,),c1,- -t, with 

	

15 	ethyl acetate 3x. Combined organic layers were concentrated and purified by flash 

chromatography eluted with 0 to 100% ethyl acetate in heptane to give (R)-tert-butyl 242,6- 

d itluo ro Olen v I )-4-(1-methvl-5-(4-(2,2,2-fri flue reethylamino )azentan-1-,, I )- 	ra.„ 0 	- 

ylcarbamoyl)thiazol-5-ylcarbamate (96 mg, 75%), which was deprotected by 4N tit t in Woxane 

and purified on reversed phase HPLC to give 197. 'H NMR (400 MHz, DMSO) 6 8.65 (s, 111). 

	

20 	7.59 — 7.43 (m, 411), 7.25 (t, I= 8.7 Hz, 21-1), 3.64 (s, 3H), 124 — 3,01 (m, 6H), 2.81 (s. 1 H). 2.14 

(d, J= 6.1 Hz, 1I-1), 1.96 — 1.74 (m, 311), 1.65 —1.48 (m, 3H). MS(ESI) m/z: 530.2 [M+1-11. 

Example 198 3-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methy1-1H-pyrazol-4-

y1)-6-(2-fluorophenyl)picolinamide 198 

Following the procedures of Example 180, compound 198 was prepared. 1 H NMR (400 

	

25 	MHz, HMSO) 6 9.81 (s, 1H), 8.03 (dd„J= 11.2, 4.9 Hz, 1H), 7.72 (dd„I= 8.7, 2.3 Hz, 1H), 7.64 

(s, 1H), 7.42 (ddd, J= 7.4, 6.1, 1.8 Hz, 1H), 7.36 — 7.24 (m, 3H), 7.07 (s, 211), 3.70 (s, 3H), 3.59 

(t, J= 13.8 Hz, 2H), 3.17 (dt,J= 18.1, 9.7 Hz, 4H), 2.89 (s, 2H), 2.78 (s, 1H). MS(ESI) m/z: 

446.2 [M+H i ], 

Example 1.99 (R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-fluoroazepan-l-y1)-1-methyl- 

	

30 	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, 111), 7.48 (s, 2H), 7.28 (d, J= 8.8 Hz, 

2H), 4.85 — 4.64 (m, IH), 3.66 (s, 3H), 3.50 — 3.33 (m, 2H), 3.18 — 3.05 (m, 2H), 1.96 (ddd, J 

23.4, 9.2, 4.8 Hz, 211), 1.74 (ddt, J= 20.0, 14.0, 7.3 Hz, 3H), 1.60 — 1.46 (m, 	ESIMS m/z = 

	

35 	451.1 (M+1) 
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Example 200 (S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-fluoroazepan-l-y1)-1-methyl-

1H-pyrazol-4-yOthiazole-4-carboxamide 200 

Following the procedures described herein, compound 200 was prepared. 1 H NMR (400 

MHz, DMSO) 8 8.72 (s, IH), 7.55 (s, 1H), 7.55 — 7.50 (m, IH), 7.48 (s, 2H), 7.30 — 7.23 (m, 2H), 

	

5 	4.91 — 4.60 (m, IH), 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, J = 15.2, 9.1 Hz, IH), 1.60 — 1.47 (m, IH). ESIMS m/z = 451.1 

(M+1) 

Example 201 5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-l-y1)-1-

methyl-IH-pyrazol-4-y1)thiazole-4-carboxamide 201 

	

10 	Following the procedures described herein, compound 201 was prepared. I H NMR (400 

MHz, DMSO) 6 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, 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 202 5-Am ino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-met hyl- I H-mirazo 

	

15 	2-(2,5-difluorophenyl)thiazole-4-carboxamide 202 

Following the procedures described herein, compound 202 was prepared as an off-white 

solid (212 mg, 36% over three steps). 'El NMR (400 MHz, CDC F) 6 8.41 (s, I f1), 7 S4 ddd, - 

9.1, 5.8, 3.2 Hz, 114), 7.78 (s, tH), 7.13 (td, J = 9.7, 4.4 Hz, 1H), 7.07-7.00 (m, 1H), 6.15 (s, 214), 

4.50 (did. = 47.9, 8.7, 3.8 Hz, 1H), 3.74 (s, 3H), 3.37-3.21 (m, 5H), 2.32-2.2] (m, 1H), 2.15- 

	

20 	1.96 (m, 211), 1.76-1.70 (m, 1H). Alkyl NH2  not observed. LC MS (ES+) raiz 466 OM ). 

Example 203 5-Amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-(2,2-difluoroethyl)-1H-

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 203 

A solution of PyBOP (692 mg, 1.33 mmol) and 5-(tert-butoxycarbonytamino)-2-(2,6- 

	

25 
	difluorophenyl)thiazole-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-0-(4-amino-

1-(2,2-difluoroethyl)-1H-pyrazol.-5-y1)-5-fluoroazepan-4-0-2,2,2-trifluoroacetamide (354 mg, 

0.95 mmol) and DIPEA (0.28 mL, 1.62 mmol) in DCM (40 mL) was added and the mixture 

stirred at room temperature for 16 hr. The mixture was diluted with DCM (50 inL) and washed 

	

30 
	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% MeGH/DCM) gave tert-butyl 4-(1-(2,2-difluoroethyl)-5-(4-fluoro-5-

(2,2,2-trifluoroacetamido)azepan-l-y1)-1H-pyrazol-4-ylcarbamoy1)-2-(2,6-

difluorophenypthiazol-5-ylcarbamate as an off-white solid (600 mg, 0.84 mmol) which was 

	

35 
	dissolved in HCI in 1,4-dioxane (4 M, 10 mL, 40.0 mmol) and Me0H (10 mL) and heated in a 

sealed 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 Me0H and loaded onto an SCX column. The 

column was washed with Me0H and eluted with 0-10% 7 N ammonia in Me0H/DCM to give 

203 as an off-white solid (197 mg, 40% over two steps). 'El NMR (400 MHz, CDCI3) 6 8.75 (s, 

IH), 8.00 (s, 1H), 7.37-7.29 (m, 1H), 7.09-6.99 (m, 2F1), 6.31-6.01 (m, 314), 4.56-4.28 (m, 314), 
5 

3.39-3.13 (m, 5H), 2.32-2.17 (m, 1H), 2.14-1.94 (m, 2H), 1.77-1.64 (m, IH). Alkyl NF12  not 

observed. LCMS (ES+) m/z 516 (M+1). 

Example 204 (R)-5-amino-N-(5-(4-(2,2-difluoroethylamino)azepan-l-y1)-1-methyl-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 204 

Following the procedures of Example 197, compound 204 was prepared. 'H NMR (400 

10 	MHz, DMSO) 6 8.66 (s, 114), 7.61 - 7.40 (m, 414), 7.25 (dd, J= 14.5, 5.8 Hz, 2H), 5.89 (tt, J-

56.6, 4.3 Hz, 1H), 3.64 (s, 3H), 3.22 - 3.01 (m, 4H), 2.91 - 2.73 (m, 31-I), 1.97 - 1.75 (m, 3H), 

1.64 - 1.46 (m, 3H). MS(ESI) m/z: 512.2 [M+I-L]. 

Example 205 5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(5-methy1-1,4-d azepan-l-

y1)-1 -pyrazol-4-ypthiazole-4-carboxamide 205 

15 	Following the procedures described herein, racemic compound 205 was prepared. I I-1 

NMR (400 MHz, DMSO) 6 12.03 (s, IH), 7.91 (s, I H), 7.63 - 7.46 (m, 3H), 7.35 - 7.21 (m, 

211). 160 is, 3H), 3.22 -2.99 (rm 5I1), 2.85 2.64 (m, 311), 1.52 - 1.35 (rn„ 1.31 - LI; 

1H), 0.89 (d, J= 6.3 Hz, 314). MS(ESI) m/z: 448.2 [M+H 

Example 206 (R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-methyl-1,4- 

20 	diazep a n-l-y0-1-rnethyl-IH-pyrazol-4-y1)thiazo le-4-carbo xa rnide 206 

Following the procedures described herein, compound 206 was prepared by chiral 

separation from its racemic mixture on SFC. 1 H NMR (400 MHz, DMSO) 6 9.37 (s, 1H), 7.62 (s, 

1H), 7.56 -7.52 (m, 1H), 7.51 (s, 2H), 7.26 (dd, J= 14.5, 5.8 Hz, 2H), 3.66 (s, 3H), 3.34 (s, 1H), 

3.12 (dd, J= 13.6, 3.1 Hz, 3H), 2.99 - 2.87 (m, 2H), 2.87 - 2.73 (m, 2H), 1.19 (d, J= 21.2 Hz, 

25 	414). ESIMS m/z = 466.1 (M+I) 

Example 207 (R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6-methy1-1,4- 

diazepan-l-y1)-1-methyl-1H-pyrazol-4-ypthiazole-4-carboxamide 207 

Following the procedures described herein, compound 207 was prepared by chiral 

separation from its racemic mixture on SFC. I H NMR (400 MHz, DMSO) 6 9.20 (s, 1H), 7.60 (s, 

30 	1H), 7.54 (dd, J= 8.3, 6.3 Hz, 1H), 7.49 (s, 2H), 7.27 (m, 2H), 4.30 (s, 1H), 3.67 (s, 314), 3.08 (m, 

5H), 2.89 (dt, J= 11.7, 5.7 Hz, 1H), 2.84 - 2.76 (m, 1H), 2.74 (s, 214), 0.99 (s, 3H). ESIMS m/z 

= 464.2 (M+1) 

Example 208 (S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6-methy1-1,4-

diazepan-1-y1)-1-methyl-1H-pyrazol-4-ypthiazole-4-carboxamide 208 
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Following the procedures described herein, compound 208 was prepared by chiral 

separation from its racemic mixture on SFC. 114 NMR (400 MHz, DMSO) 6 9.20 (s, 114), 7.60 (s, 

114), 7.53 (m, 114) 7.50 (s, 2H), 7.27 (m, 2H), 4.30 (s, IH), 3.67 (s, 3H), 3.16 - 3.00 (m, 5H), 

2.89 (dt, J= 11.8, 5.8 Hz, 1H), 2.83 - 2.77 (in, 1H), 2.74 (s, 2H), 0.99 (s, 3H). ESIMS m/z -- 

	

5 	464.2 (M+1) 

Example 209 (S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-methyl-1,4- 

diazepan-l-y1)-1-methyl-1H-pyrazol-4-34)thiazole-4-carboxamide 209 

Following the procedures described herein, compound 209 was prepared by chiral 

separation from its racemic mixture on SFC. 'H NMR (400 MHz, DMSO) 6 9.37 (s, 1H), 7.62 (s, 

	

10 	1H), 7.56 - 7.52 (m, 1H), 7.52 (s, 214), 7.26 (dd, J= 14.5, 5.8 Hz, 2H), 3.66 (s, 3H), 3.34 (s, H), 

3.11 (dd, J= 13.6, 3.1 Hz, 3H), 2.98 - 2.87 (m, 2H), 2.87 - 2.73 (m, 214), 1.18 (d, J= 21.2 Hz, 

4H). ESIMS m/z = 466.1 (M+1) 

Example 210  5-amino-N-(54(4S,5S)-4-amino -5- fluor° azepan-l-y1)-1-(2,2-

difluoroethyl)- I H-pyrazol-4-y1)-2-(2,6-difluorophenypthiazo le-4-carboxamide 210 

	

15 	Following the procedures described herein, compound. 210 was prepared by chiral 

separation from its racemic mixture on SFC. 'H NMR (400 MHz, DMSO) 6 8.91 (s, 1H), 8.22 (s, 

1141 7.68 (s. HAL 7.53 (ni. 1111 7.50 (s. 2111 7.27 0,1- 8.7 Hz. 2W. 6.36 (m, 1H), 4.42 (cid, - 

14.3, 4.0 Hz, 21-1), 3.25 - 3.07 (m, 6H), 2.21 - 2.04 (m, 1H), 1.94 (ddd, = 41.1, 22.7, 8.9 Hz, 

214). 1.75 - 1.53 (m, 1H). ES1MS m/z = 516.1 (M+1) 

	

20 	Example 211  5-amino-N-(54(4R5R)-4-amino-5-fluoroazepan-l-y1)- I -(2,2- 

difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-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) 6 8.90 (s, IH), 8.22 (s, 

IH), 7.68 (s, 1H), 7.53 (m, 1H), 7.51 (s, 2H), 7.27 (t, J= 8.7 Hz, 2H), 6.36 (m, 1H), 4.42 (dd, J- 

	

25 	14.3, 4.0 Hz, 2H), 3.25 - 3.09 (m, 6H), 2.21 - 2.04 (rn, 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-(544S,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H- 

pyrazol-4-y1)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 212 

Following the procedures described herein, compound 212 was prepared by chiral 

	

30 	separation from its racemic mixture on SFC. 'H NMR (400 MHz, DMSO) 6 8.95 (s, 1H), 8.07 (d, 

J= 7.7 Hz, 1H), 7.46 (s, 1H), 7.39 (s, 2H), 7.23 (d, J= 9.3 Hz, 214), 4.48 (dtd, J= 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, 311), 2.22 - 2.06 (m, 114), 

2.06 -1.92 (m, 114), 1.91 - 1.78 (m, 1H), 1.64 (m, 114). ESIMS m/z = 462.2 (M+1) 

Example 213  5-amino-N-(544R,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl-111- 

	

35 	pyrazol-4-y1)-2-(2-fluoro-5-methylphenypthiazole-4-carboxamide 213 
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Following the procedures described herein, compound 213 was prepared by chiral 

separation from its racemic mixture on SFC. 1 H NMR (400 MHz, DMSO) 6 8.95 (s, 1H), 8.07 (d, 

7.7 Hz, 1H), 7.45 (s, 1H), 7.39 (s, 2H), 7.23 (d, J= 9.3 Hz, 2H), 4.51 (dtd, J= 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), 

	

5 	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-l-y1)-1-methyl-IH-pyrazol-4-

y1)-6-(2-fluorophenyl)pyrazine-2-carboxamide 214 

Following the procedures in Example 180, compound 214 was prepared. 1 H NMR (400 

MHz, DMSO) 6 9.93 (s, 1H), 8.67 (s, 1H), 8.12 (t, ,J= 7.9 Hz, 1H), 7.73 (s, 2H), 7.58 (s, IH), 

	

10 	7.52 — 7.40 (m, 1H), 7.35 (dd, J= 13.3, 5.6 Hz, 2H), 3.70 (s, 3H), 3.58 (t, I= 13.8 Hz, 3H), 2.89 

(s, 2H), 2.78 (s, 1H). MS(ESI) m/z: 447.2 [M+1-11. 

Example 215 5-Amino-2-(2,6-difluorophenyI)-N-(5-(5-(dimethylamino)-3,3- 

difluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-yl)thiazole-4-carboxamide 215 

Following the procedure for Example 101, starting from 6,6-difluoro-N,N-dimethyt- I -(1- 

	

15 	methyl-4-nitro-IH-pyrazol-5-3.4)azepan-4-amine gave, after purification by preparative HPLC, 

215 as a white solid (119 mg, 12%). 'H NMR (400 MHz, d6-DMSO) 6 8.72 (s, IH), 7.58-7.48 

( m, 4H). 7.31-7.21 (m. 2H), 3.75-3.50 (m, 3H). 3.53-3.22 (m. 2H). 3.16-3.06 (m. 1H). 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+) m/z 512 (M+1). 

Example 216 5-Amino-N-(5-(5-amino-3-methoxyazepan-l-y1)-1-methyl- I H-pyrazol-4- 

	

20 	yl)-2-(2,6-difluoropheny1)thiazole-4-carboxamide 216 

Following the procedure for Example 101, starting from tert-butyl 6-methoxy-1-(1-

methyl-4-nitro-1H-pyrazol-5-yDazepan-4-ylcarbamate gave, after purification by preparative 

HPLC the monofonnate salt of 216 as a white solid (480 mg, 39% over three steps). 'H NMR 

(400 MHz, d6-DMSO) 6 8.92 and 829 (2 br s, 1H), 8.43 (s, 1H), 7.61-7.46 (m, 4H), 7.36-7.25 

	

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 NH2  not seen. LCMS (ES+) m/z 478 (M+1). 

Example 217 5-amino-N-(5-((4S,5S)-4-amino-5-methoxyazepan-1-34)-1-methyl-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 217 

To a solution of Intermediate 54, N-(1-(4-amino-l-methyl-IH-pyrazol-5-y1)-5- 

	

30 	inethoxyazepan-4-y1)-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-

difluoropheny1)-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 

	

35 	under reduced pressure. Purification via silica gel column chromatography (70-80% 
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EtOAc/isohexane) gave ten-butyl 2-(2,6-difluoropheny1)-4-(5-(4-methoxy-5-(2,2,2-

trifluoroacetamido)azepan-1-y1)-1-methyl-1H-pyrazol-4-ylcarbamoypthiazol-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 Me0H (5 mL) at room temperature for 3 days. The solvent was removed under 

	

5 	reduced pressure and the resulting solid was dissolved in Me0H/water (10 mL/10 mL) and to 

this was added K2CO3  (267 mg, 19.3 mmol). The reaction mixture was heated at 65 °C for 3 hr. 

The Me011 was removed under reduced pressure and the aqueous residue was diluted with water 

(5 mL) and extracted with 5% McOH in DCM (2 x 75 mL). The organic layers were combined, 

dried over MgSO4  and concentrated under reduced pressure to give 217 as a beige solid (144 mg, 

	

10 	67% over 3 steps). 'H NMR (400 MHz, CDC13) 6 8.62 (s, 1H), 7.84 (s, 1H), 7.38-7.28 (m, 1H), 

7.02 (t, J= 8.8 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, 1H), 2.17-2.10 (m, 1H), 2.02-1.93 (m, 1H), 1.88-1.65 (m, 2H). Alkyl INII2  not 

observed. LCMS (ES+) m/z 478 (M+1). 

Example 218  5-Amino-N-(5-(5-amino-3,3-difluoroazepan- 1-y1)-1-methy1-1H-pyrazol-4- 

	

15 	y1)-2-(2-fluorophenyOthiazole-4-carboxamidc 218 

Following the procedure for Example 145, starting from Intermediate 19, tert-butyl 6,6-

ro-1-(1-meithyl-4-mtro- Iii-p-ynzol-5-yl)azepan-4-yicarbamate gave 218 as a yellow solid 

(560 mg, 600/0 over two steps). iH NMR (400 MHz, CDC13) 6 8.54 (s, 1H), 8.18 (td, J= 3.9, 1.8 

Hz, 1H), 7.74 (s, I H), 7.39-7.33 (m, 1H), 7.33-7.17 (m, I H), 7.17 (ddd, J = 11.4, 8.2, 1.2 Hz, 

	

20 	1H), 6.09 (s, 214), 3.76 (s, 3H), 3.73-3.61 (m, Ili), 3.53-3.36 (m, 3H), 3.26 (td, .1 = 11.6, 4.9 Hz, 

1H), 2.41-2.25 (m, 2H), 2.02-1.91 (m, 1H), 1.88-1.78 (m, 1H). Alkyl NH2  not observed. LCMS 

(ES+) m/z 466 (M+1). 

Example 219  5-A mino -N-(5-(5-amino -3,3-d ifluoroazepan-l-y1)-1-mcthyl-IH-pyrazol-4-

y1)-2-(2-fluoro-5-methylphcnyl)thiazo le-4-carboxamide 219 

	

25 	Following the procedure for Example 145, starting from Intermediate 19, tent-butyl 6,6- 

difluoro-1-(1-methy1-4-nitro-1H-pyrazo1-5-yl)azepan-4-ylcarbamate gave 219 as a yellow solid 

(665 mg, 70% over two steps). 'H NMR (400 MHz, CDC13) 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). 

	

30 	Alkyl NH2  not observed. LCMS (EST) m/z 480 (M+1). 

Example 220  5-Amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-m hy1-1H-p 	01-4- 

y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 220 

Following the procedure for Example 145, starting from Intermediate 19, tert-butyl 6,6-

difluoro-1-(1-methyl-4-nitro-1H-pyrazol-5-ypazepan-4-ylcarbamate gave 220 as a yellow solid 

	

35 	(570 mg, 59% over two steps). 'H NMR (400 MHz, CDC13) 6 8.62 (s, 114), 7.95-7.88 (m, 114), 
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7.85 (s, IH), 7.13 (td, J= 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, 31-1), 3.30-3.20 (m, 1H), 2.51-2.39 (m, 1H), 2.38-2.21 (m, 1H), 2.05-1.94 (m, IH), 

1.91-1.79 (m, 1H). Alkyl NH2  not observed. LCMS (ES+) m/z 484 (M+1). 

EMrnple 221 5-amino-N-(544S,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H- 

	

5 	pyrazol-4-y1)-2-(2,5-difluorophenypthiazole-4-carboxamide 221 

Following the procedures described herein, compound 221 was prepared by chiral 

separation from its racemic mixture on SFC. 	NMR (400 MHz, DMSO) 6 9.08 (s, 1H), 8.15 (s, 

1H), 7.45 (d, J= 11.0 Hz, 2H), 7.43 (s, 2H), 7.27 (t, J= 8.3 Hz, 1H), 4.45 (dtd, J= 48.2, 8.4, 3.6 

Hz, IH), 3.65 (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, 

	

10 	I H), 1.88 — 1.77 (m, 1H), 1.71 — 1.53 (m, 1F1). ESIMS m/z = 466.1 (M+1) 

Example 222 5-amino-N-(544R,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl- I 1-1- 

pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 222 

Following the procedures described herein, compound 222 was prepared by chiral 

separation from its racemic mixture on SFC. 1 H NMR (400 MHz. DMSO) 6 9.08 (s, IH), 8.15 (s, 

	

15 	1H), 7.46 (d, J = 11.0 Hz, 2H), 7.43 (s, 2H), 7.28 (t, J = 8.3 Hz, 1H), 4.45 (dtd, J= 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, 

- 1.78 rn. 1 H). 1.71 - 1.53 (m. 111). ESIMS 	= 466.1 (M 

Example 223 5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-4- 

y1)-2-(pyridin-2-ypthiazole-4-carboxamide 223 

	

20 	Following the procedures described herein, compound 223 was prepared. 1 H NMR (400 

MHz, DMSO) 6 9.12 (s, 1H), 8.54 (d, J= 4.7 Hz, 1H), 8.08 (d, J= 8.0 Hz, 1H), 7.92 (td, J= 7.8, 

1.5 Hz, 1H), 7.56 (s, 2H), 7.47 (s, 1H), 7.38 (dd, J= 7.0, 5.3 Hz, 1H), 3.68 (s, 3H), 3.59 (t, J= 

13.9 Hz, 2H), 3.24 — 3.16 (m, 2H), 2.97 —2.86 (m, 2H). MS(ESI) m/z: 435.1 [M+Hl. 

Example 224 5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-4- 

	

25 	y 0-2-(3-fluoropyridin-2-yl)thiazo le-4-carboxamide 224 

Following the procedures described herein, compound 224 was prepared. 1H NMR (400 

MHz, DMSO) 6 9.37 (s, 1H), 8.44 (d, J= 4.6 Hz, I H), 7.86 (dd, J= 11.1, 8.5 Hz, 1H), 7.68 (d, J 

= 2.8 Hz, 3H), 7.48 (dt, J= 8.4, 4.2 Hz, 1H), 3.68 (s, 3H), 3.57 (t, J= 13.4 Hz, 21-1), 3.27 — 3.18 

(m, 3H), 3.07 — 2.89 (m, 3H), 2.07 (s, 2H). MS(ESI) m/z: 453.1 [M+H]. 

	

30 	Example 225 (S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(5-methyl-1,4- 

diazepan-l-y1)-1H-pyrazol-4-ypthiazole-4-carboxamide 225 

Following the procedures described herein, compound 225 was prepared as a single 

enantiomer by chiral separation from its racemic mixture of 205 on. SFC. 1 H NMR. (400 MHz, 

DMSO) 6 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, 5H), 2.90 - 2.69 (m, 3H), 1.48 (d, J= 11 6 Hz, 1H), 1.35 - 1.17 (m, 

1H), 0.92 (d„1= 6.3 Hz, 3H). MS(ESI) m/z: 448.1 [M+Ft ]. 

Example 226 (R)-5-amino-2-(2,6-difluorophenyI)-N-( I -methyl-5-(5-methyl-1,4-

diazepan-l-y1)-1H-pyrazol-4-yl)thiazole-4-carboxamide 226 

	

5 	Following the procedures described herein, compound 226 was prepared as a single 

enantiomer by chiral separation from its racemic mixture of 205 on SFC. 1 H NMR (400 MHz, 

DMSO) 8 11.83 (s, 1H), 8.23 (s, 1H), 7.88 (s, 1H), 7.61 - 7.47 (m, 3I1), 7.33 - 7.23 (m, 2H), 

3.60 (s, 3H), 3.26 - 2.98 (m, 614), 2.84 - 2.67 (m, 3H), 1.48 (d, J=11.9 Hz, 1H), 1.32 - 1.12 (m, 

IH), 0.92 (d, J= 6.3 Hz, 3H). MS(ESI) m/z: 448.1 [M+Hl. 

	

10 	Example 227 (R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-l- 

methyl-IH-pyrazol-4-yOthiazo le-4-carboxamide 227 

Following the procedures described herein, compound 227 was prepared. 1 H NMR (400 

MHz, HMSO) 6 8.85 (s, 1H), 7.61 (s, 1H), 7.56 -7.50 (m, 1H), 7.48 (s, 2H), 7.26 (in, 2H), 4.19 

s, Hi), 3.67 (s. MIL  3.09 (t,1- 6.1 Hz, 214). 3.03 (s, 21-1), 1.85 - 1.58 (m, 5H), 1.50 (dd,./ = 

	

15 	14.0, 8.1 Hz, 1H), 1.05 (s, 3H). ESIMS m/z = 463.2 (MHO 

Example 228 (S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-1- 

-4-vi)tlnazole-4-carboxamide 228 

Following the procedures described herein, compound 228 was prepared. 'H NMR (400 

MHz, DMSO) 6 8.85 (s, 1H). 7.61 (s, 1H). 7.56 -7.50 (m, 1H), 7.48 (s, 2H), 7.26 (m, 2H), 4.19 

	

20 	(s. 1H), 3.67 (s. 3H), 3.09 (1,J= 6.1 Hz, 2H), 3.03 (s, 2H), 1.85 - 1.57 (m, 5H), 1.50 (dd, 

14.0, 8.1 Hz, 1H), 1.05 (s, 3H). ESIMS m/z = 463.2 (M+1) 

Example 229 5-amino-N-(544S,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-

pyrazo1-4-y1)-2-(2-fluorophenyl)thiazole-4-carboxamide 229 

Following the procedures described herein, compound 229 was prepared as a single 

	

25 	enantiomer by chiral separation from its racemic mixture on SFC. 'El NMR (400 MHz, DMSO) 

6 8.93 (s, 1H), 8.29 (m, 1H), 7.48 (s, 1H), 7.43 (m, 1H), 7.4 L (s, 2H), 7.33 (d, J= 7.9 Hz, 2H), 

4.48 (dtd„/ = 47.9, 8.5, 3.5 Hz, 1H), 3.65 (s, 314), 3.23 - 3.10 (m, 511), 2.14 (ddd, I= 19.7, 8.6, 

3.1 Hz, 1H), 1.98 (ddd, J= 18.3, 9.4, 4.9 Hz, 1H), 1.86 (dd, J= 18.4, 13.0 Hz, 1H), 1.63 (dtd, J= 

14.3, 9.5, 4.6 Hz, 1H). ESIMS m/z = 448.2 (M+1) 

	

30 	Example 230 5-amino-N-(54(4R,5R)-4-amino-5-fluoroazepan-l-y0-1-methyl-1H- 

pyrazol-4-y1)-2-(2-fluorophenyOthiazole-4-carboxamide 230 

Following the procedures described herein, compound 230 was prepared as a single 

enantiomer by chiral separation from its racemic mixture on. SFC. I FINMR (400 MHz, DMSO) 

6 8.94 (s, 114), 8.29 (m, 1H), 7.47 (s, 1H), 7.43 (m, IH), 7.41 (s, 21-I), 7.34 (d, J= 7.9 Hz, 2H), 

	

35 	4.48 (dtd, 1= 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, 
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3.1 Hz, 1H), 1.98 (ddd, J= 18.3, 9.4, 4.9 Hz, 1H), 1.86 (dd, J= 18.4, 13.0 Hz, 1H), 1.65 (dtd, J= 

14.3, 9.5, 4.6 Hz, 1H). ESIMS m/z = 448.2 (M+1) 

Example 231  3-amino-N-(5-(4-amino-5-fluoroazepan- -yI)-1-methy 1H-pyrazol-4-y1)-

6-(2-fluorophenyppicolinamide 231 

	

5 	Following the procedures described herein, racemic compound 231 was prepared. T1 

NMR (400 MHz, DMSO) S 9.73 (s, 111), 8.01 (dd„/ = 11.3, 4.8 Hz, 1H), 7.73 (dd, J= 8.7, 2.1 

Hz, 1H), 7.67 (s, 1H), 7.43 (ddd,1= 7.2, 6.2, 1.7 Hz, 1H), 7.37 - 7.24 (m, 3H), 7.06 (s, 2H), 

4.40 (dtd, 1= 48.0, 8.2, 3.6 Hz, 1H), 3.67 (s, 3H), 3.28 -3.00 (m, 5H), 2.21 - 2.04 (m, 114), 2.04 

- 1.89 (m. 111), 1.83 (dd,,T= 9.3, 5.6 Hz, 1H), 1.76 - 1.54 (m, 3H). MS(ESI) m/z: 442.2 

	

10 	[M+H4 ]. 

Example 232  3-amino-N-(5-(4-am no-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-

6-(2-fluorophenyppyrazine-2-carboxamide 232 

Following the procedures described herein, racemic compound 232 was prepared. 'H 

NMR ;400 %Piz_ ()MSC)) 6 9.76 (s, 11-1). 8.68 (d. 1 - 2.4 Hz, 1H). 8.12 (td, J= 8.2, 1.8 Hz, 1H). 

	

15 	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, 1= 48.0, 

8.2, 3.6 Hz, I HT 3.66 (s, 3H), 3.26 - 2.97 (m, 5H), 2.19 -1.87 (m, 2H), 1.87 - 1.74 (m, 1H), 

69 	fl.t ;ifi MS‘E,Sii rn 7-  44321M-41 I 

Example 233  (R)-5-Amino-2-(2,6-difluoropheny1)-N-(5-(3-methylpiperazin-l-y1)-1- 

(2,2,2-trifluoroethyl)-1H-pyrazol-4-ypthiazole-4-carboxamide 233 

	

20 	Step A. tert-Butyl (±)-2-Iviethyl-4-(4-nitro-1(2,2,2-trifluoroethyl)-111-pyrazol-5- 

yDp iperazine- I -carboxylate 

O 

N+ 

-6 

A solution of Intermediate 39, 5-bromo-4-nitro-1(2,2,2-trifluoroethyl)-1H-pyrazole (550 

mg, 2.01 mmol), (±) tert-butyl 2-methylpiperazine-l-carboxylate (403 mg, 2.01 mmol), DIPEA 

25 	(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 residue. The residue was purified by 

silica gel chromatography using PE:EtOAc (1:1) as eluting solvents to afford tert-butyl (±)-2-

methy1-4-(4-nitro-1-(2,2,2-trifluoroethyl)-1H-pyrazo1-5-yppiperazine-1-carboxylate as yellow 

solid (377 mg, 48%). MS (ESI) m/z: 394 [M+HI. 



F r  

Nt  

° 
N  
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Step B. tert-Butyl (±)-4-(4-Amino-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-y1)-2-methyl-

piperazine-1-carboxylate 

N H2  

To a solution of (±) tert-butyl 2-methy1-4-(4-nitro-1-(2,2,2-trifluoroethyl)-1H-pyrazo1-5- 

	

5 	yl)piperazine-1-carboxylate (370 mg, 0.94 mmol) in Me0H (15 mL) and H2O (3 mL) was added 

zinc (362 mg, 5.6 mmol) and NFLC1 (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)-1H-pyrazol-5-y1)-2-methylpiperazine- 

-carboxylate as yollou .s.-00 (100 mg, 88%) MS (ESI)m/z: 364 [MTh ]. 

	

10 	Step C. tert-Butyl (±)-4-(4-(5-(tert-Butoxycarbonylamino)-2-(2,6- 

difluorophenyOthiazole- 4-carboxamido)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-y1)-2- 

; 

uortieth 	-pyrazo 1-3 

methylpiperazine-l-carboxylate (300 mg, 0.83 mmol), 5-(tcrt-butoxycarbonylamino)-2- (2,6- 

15 	difluorophenyl)thiazole-4-carboxylic 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 

into 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 Na2SO4, filtered, and 

concentrated under reduced pressure to afford a residue. The residue was purified by preparative 

20 	HPLC to give tert-butyl (±)-4-(4-(5-(tert-butoxycarbonylamino)-2- (2,6-difluorophenyl)thiazole-

4-carboxamido)-1-(2,2,2-trifluorocthyl)-1H-pyrazol-5-y1)-2-methylpiperazine-l-carboxylate as 

white solid (190 mg, 33%). MS (ESI) m/z: 702 [M+Hl. 

Step D. 	Chiral separation by preparative HPLC of tert-butyl (±)-4-(4-(5-(tert-

butoxy- carbonylam o)-2-(2,6-ditluorophenyl)thiazolc-4-cattoxamido)-1-(2,2,2-trifluoroethyl)- 

25 	1H- pyrazol-5-y1)-2-methylpiperazine-l-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-

thfluorophenypthiazole-4-carboxamido)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-5-y1)-2- 

methylpiperazine-l-carboxylate (82 mg, 0.12 mmol) in. HCl/MeOH (10 mL) was stirred at 

30 	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 Me0H (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, CD3OD) d (ppm): 7.69 (s, 1H), 7.51-7.45 (m, 1H), 7.17-7.12 (m, 2H), 

4.84-4.78 (m, 214), 3.22.-3.17 (m, 1H), 3.05-2.86 (n, 6H), 1.08 (d, J=6 Hz, 3H); MS (ESI) m/z: 

	

5 	502 [M+1411. 

Example 234 5-Amino-A]-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-(2,2-difluoroethyl)- 

1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 234 

Following the procedure for Example 145, starting from Intermediate 56, tert-butyl 1-(1- 

(2,2-difluoroethyl)-4-nitro-IH-pyrazol-5-y1)-6,6-difluoroazepan-4-ylcarbamate (1.33 g, 3.13 

	

10 	mmol) gave 234 as a pale yellow solid (300 mg, 36% over three steps). 'H NMR (400 MHz, dm 

HMSO) 6 8.95 (s, 1H), 7.67 (s, IH), 7 59-7,48 (m, 3H), 7.29 (t, J= 8.7 Hz, 2H), 6.38 (tt, J= 55.2, 

4.2 Hz, 1H), 4.44 (td, 1= 14.4, 4.2 Hz, 2H), 3.75-3.58 (m, 1H), 3.50-3.05 (m, 614), 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). 

Example 235 5-amino-N4 5-4 4 iiiirmo-5- fluoroazepan-l-y1)-1-methyl-IH-pyrazol-4-y1)- 

	

15 	2-(2-fluorophenyl)pyrimidine-4-carboxamide 235 

Following the procedures of Example 237, compound 235 was prepared. 1 I-1 NMR (400 

MHz, DMSO) 6 9.78 (s. IR), 8.61 (. 111). 	13 8.00 	Hi). 7.67 N. IN). 7.53 - 7.39 (m, 11-1). 

7.35 - 7.23 (m, 2H), 7.00 (5, 21), 4.51 - 4.29 (m, 1H), 3.29 - 2.98 (m, 51-1), 2.23 - 2.04 (in, 1H), 

2.04 - 1.87 (m, IH), 1.87 - 1.72 (m. 1H), 1.72 - 1.51 (m, 1H). MS(ESI) m/z: 447.1 [M+H]]. 

	

20 	Example 236 5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl-IH-pyrazol-4- 

y0-2-(2-fluorophenyppyrimidine-4-carboxamide 236 

Following the procedures provided in Example 237, compound 236 was prepared. 'H 

NMR (400 MHz, DMSO) 6 9.95 (s, IH), 8.61 (s, 1H), 8.08 -7.94 (in, 2H), 7.66 (s, IH), 7.55 -

7.40 (m, 1H), 7.35 - 7.21 (m, 2H), 7.00 (s, 2H), 3.58 - 3.44 (m, 2H), 3.23 - 3.10 (m, 4H), 2.96 -- 

	

25 	2.81 (m, 214). MS(ESI) m/z: 447.1 [M+H']. 

Example 237 5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl- I H-pyrazo I- 

4-y1)-2-(2-fluorophenyOpyrimidine-4-carboxamide 237 

Sodium ethoxide (21 mass% in ethanol; 8.69 mL, 23 268 mmol) was added to an ice-bath 

cooled mixture of 2-fluorobenzamidine (2.71 g, 15.512 annol) in ethanol (100 mL). The 

	

30 	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 (20m1). The mixture was heated at 50 °C 

for 3h. After cooling to RT, the reaction was concentrated in vacuo. Water and 1M NaOH 

(-50m1) were added and the aqueous mixture was extracted with EtOAc. The aqueous phase was 

	

35 	acidified to pH4 with 1N HC1 (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. 

CuSO4 (with 5H20, 65mg) was added to a mixture of the above made 5-bromo-2-(2-

fluorophenyl)pyrimidine-4-carboxylic acid (770mg, 2.59 mmol) and 28% aqueous ammonium 

	

5 	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 5-amino-2-(2-fluorophenyl)pyrimidinc-4-carboxylic acid (320 mg, 

53%). 

	

10 	1-(4-amino-l-methyl- IH-pyrazol-5-y1)-6,6-difluoroazepan-4-amine (99 mg, 0.29 mmol), 

5-amino-2-(2-fluorophenyl)pyrimidine-4-carboxylic acid (87 mg, 0.37 mmol), PyBop (304 mg, 

0.57 mmol), and diisopropylethylamine (222 mg, 1.72 mmol) were dissolved in methylene 

chloride (10 mL) and stirred at room temperature overnight. The reaction mixture was 

concentrated and purified by flash chromatography duting with 0 to 100% ethyl acetate in 

	

15 	heptane to give tert-butyl 1-(4-(5-amino-2-(2-fluorophenyOpyrimidine-4-carboxamido)-1- 

methyl-IH-pyrazol-5-y1)-6,6-difluoroazepan-4-ylcarbamate (157 mg, 97%). 

tert-butyl 1-(4-(5-amino-2-(2-fluorophenyl)pyrunzttme-4-earboxamido)-1-methyl-111-

pyrazol-5-y1)-6,6-difluoroazepan-4-ylcarbarnate (157 mg►  was stirred with 4N HCI in dioxane (6 

mL) at room temperature for 1h. The reaction mixture was concentrated to dryness, basified with 

	

20 	saturated aqueous sodium bicarbonate, and extracted with ethyl 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) raiz: 461.1 [M+H+]. 

Example 241 (S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(3-

(trifluoromethyl)piperidin- I -y1)-1H-pyrazol-4-yl)thiazole-4-carboxamide 241 

	

25 	Following the procedures of Example 101, compound 241 was obtained as a single 

enantiomer starting from enantiomerically pure 1-methy1-5-(3-(trifluoromethyl)piperidin-l-y1)-

1H-pyrazol-4-amine and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-

carboxylic acid from Example 25. 'H NMR (400 MHz, DMSO) 8 8.80 (s, I H), 7.62 - 7.47 (m, 

I H), 7.45 (a, 1H), 7.32 - 7.14 (m, 2H), 3.65 (a, 3H), 3.23 (dd, J = 11.5, 3.8 Hz, 1H), 3.15 - 2.91 

	

30 	(m, 3H), 2.71 - 2.55 (n, IH), 1.95 (dd, J = 12.8, 3.3 Hz, IH), 1.79 (d, J = 13.2 Hz, 1F1), 1.70 - 

1.51 (in, 1H), 1.39 (ddd, J = 24.5, 12.2, 4.1 Hz, 1H). MS(ESI) rn/z: 487.3 [M+Hl. 

Example 242 (R)-5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [1- 

methy1-5-(3-trifluoromethyl-piperidin-l-y1)-1H-pyrazol-4-yl]-amide 242 

Following the procedures of Example 101, compound 242 was obtained as a single 

	

35 	cnantiomer starting from enantiomerically pure I -methy1-5-(3-(trifluoromethyppiperidin-l-y1)- 
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1H-pyrazol-4-amine and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-

carboxylic acid from Example 25. 'H NMR (400 MHz, DMSO) 6 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 

(n, 3H), 2.71- 2.55 (m, 1H), 1.95 (dd, J = 12.8, 3.3 Hz, 1H), 1.79 (d, J = 13.2 Hz, 1H), 1.70 - 

	

5 	1.51 (m, 1H), 1.39 (ddd, J= 24.5, 12.2, 4.1 Hz, 1H). MS(EST) ink: 487.3 [M+H r ]. 

Example 243  3-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-

6-(2-fluorophenyppyrazine-2-carboxamide 243 

SFC chiral separation of parent racemic compound 232 gave chiral diastereomer 243 as 

peak 2. 11-1 NMR. (400 MHz, DMSO) 6 9.76 (s, 1H), 8.68 (d, J= 2.5 Hz, IH), 8.22 (s, 1H), 8.13 

	

10 	(td, J = 8.2, 1.9 Hz, 1H), 7.71 (s, 2H), 7.55 (s, I H), 7.50 - 7.40 (m, 1H), 7.40 - 7.24 (m, 2H), 

4.58 - 4.35 (m, 1H), 3.67 (s, 311), 3.28 - 3.02 (m, 5H), 2.23 - 2.05 (m. I H), 2.05 - 1.92 (m, 1H), 

1.92 - 1.77 (m, I H), 1.71 - 1.57 (m, III). MS(ESI) m'z: 443.1 [.MOH 

Example 244  3-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)-

6-(2-fluorophcnyl)pyrazine-2-carboxamide 244 

	

15 	SFC chiral separation of parent racemic compound 232 gave chiral diastereomer 244 as 

peak 1.'H NMR (400 MHz, DMSO) 6 9.75 (s, 1H), 8.68 (d, J= 2.5 Hz, 1H), 8.12 (td, J= 8.1, 

1.9 Hz, 1H), 7.72 (s, 2H), 7.56 (s. 1H), 7.52 -- 7.40 Om 111), 18-10 	2° 	 - 4.28 (n, 

2H), 3.67 (s, 3H), 3.23 - 2.97 (in, 5H), 2.19 - 2.03 (m, 1H), 2.03 - 1.9u tm, Ili ), 1.90 - 1.74 (ia, 

1H), 1.67 - 1.52 (m, 1H). MS(ESI) m/z: 443.1 [WW1. 

	

20 	Example  245 3-amino-N-(5-(4-amino-5-fluoroazepan-l-yl)-I-methyl-1H-pyrazol-4-yl)- 

6-(2-fluorophenyl)picolinamide 245 

SFC chiral separation of parent racemic compound 231 gave chiral diastereomer 245 as 

peak 2. 'H NMR (400 MHz, DMSO) 6 9.72 (s, IH), 8.01 (Id, J= 8.0, 1.8 Hz, III), 7.73 (dd, J-

8.7, 2.2 Hz, 1H), 7.67 (s, IH), 7.48 - 7.37 (m, 1H), 7.37 - 7.21 (m, 3H), 7.05 (s, 2H), 4.39 (dtd, J 

	

25 	= 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+ET 1 ]. 

Example 246  3-amino-N-(5-(4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-

6-(2-fluorophenyl)picolinamide 246 

SFC chiral separation of parent racemic compound 231 gave chiral diastereomer 246 as 

	

30 	peak 1.'H NMR (400 MHz, DMSO) 6 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 (n, 5H), 2.21 - 2.03 (m, 1H), 2.03 -1.88 (m, 

1H), 1.88 -1.75 (m, 1H), 1.75 -1.52 (m, 2H). MS(ES1) m/z: 442.1 [M+Hi. 

Example 247  (S)-3-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H- 

	

35 	pyrazol-4-yl)-6-(2-fluorophenyl)pyrazine-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) 6 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, J- 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 (n, 2H), 1.98 - 1.67 (m, 2H). 

	

5 	MS(ESI) m/z: 461.1 [M-HE]. 

Example 248 (R)-3-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-

pyrazol-4-y0-6-(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) 6 9.76 (s, 1H), 8.68 (d, J = 2.5 Hz, 1H), 8.17 - 8.04 (n, I H), 7.73 

	

10 	(s, 2H), 7.59 (s, 1H), 7.54 - 7.41 (m, 1H), 7.41 - 7.25 (m, 2H), 3.77 - 3.55 (m, 4H), 3.50 - 3.34 

(m, 1H), 3.21 - 3.04 (m, 2H), 2.27 - 2.03 (m, 211), 1.92 - 1.64 (m, 3H). MS(ESI) ;11:7: 461.1 

[1V1+111 ]. 

Example 249 3-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-lH-pyrazol-4-

y1)-6-(2-fluorophenyppicolinamide 249 

	

15 	SFC chiral separation of parent racemic compound 292 gave enantiomer 249 as peak 2. 

I FINMR (400 MHz, DMSO) 6 9.71 (s, 1H), 8.07 - 7.96 (m, 114), 7.71 (dd, I = 8.7, 2.3 Hz, 1H). 

7.66 (5, H), 7.4S - 7.38 (m, 114), 7.38 - 7.23 irn, 311), 7.06 (s. 211), 3.7$ - 58 	3 50 -- 

3.33 (m, 1H), 3.19 - 3.02 (m, 2H), 2.24 - 1.97 (rn, 2H), 1.88 - 1.76 (m, 1H), 	 i 

1.63 - 1.42 (m, 1H). MS(ESI) m/z: 460.1 [M+Hl. 

	

20 	Example 250 (R)-3-amino-N-(5-(5-amino-3,3-difItioroaze an-l-yl)-1-methyl- 111- 

pyrazol-4-y1)-6-(2-fluorophenyl)picolinamide 250 

SEC chiral separation of parent racemic compound 292 gave enantiomer 250 as peak 1. 

NMR (400 MHz, DMSO) 6 9.71 (s, 1H), 8.06 - 7.96 (m, 1H), 7.71 (dd, J = 8.7, 2.3 Hz, 1H), 

7.66 (s, 114), 7.48 - 7.37 (n, 1I-1), 7.37 - 7.25 (m, 3H), 7.06 (s, 2H), 3.76 - 3.59 (m, 4H), 3.51 - 

	

25 	3.33 (m, 1H), 3.18 - 3.04 (in, 2H), 2.25 - 2.01 (n, 2H), 1.91 - 1.77 (m, 1H), 1.77 - 1.64 (m, 1H), 

1.64 -1.43 (m, 2H). MS(ESI) m/z: 460.1 [M+H+]. 

Example 252 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(5-a 	o- 

3-met he xy-3 -methyl-azepan- I 	 L H-pyrazol-4-y1]-amide 252 

Following the procedure for Example 145 starting from ten-butyl 6-methoxy-6-methyl-1- 

	

30 	(1-methyl-4-nitro-1H-pyrazol-5-ypazepan-4-ylcarbamate (more polar pair of diastcreoisomers) 

gave, after purification via preparative HPLC, 252 as the monoformatc salt as a pale yellow solid 

(116 mg, 53% over three steps). 11-1NMR (400 MHz, d5-DMSO) 6 8.83 (br s, 11-1), 8.43 (s, 1H), 

7.60-7.45 (m, 4H), 7.35-7.20 (m, 2H), 3.68 (s, 3H), 3.30-3.15 (n, 5H), 3.10-2.85 (m, 5H), 2.15-

1.65 (m, 41-1), 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-hydro xy-3-methyl-azepan-l-y1)-1-meth 	yrazol-4-y1]-amide 253 

Following the procedure for Example 145 starting from tert-butyl 6-hydroxy-6-methyl-1- 

(1-methy1-4-nitro-IH-pyrazol-5-yl)azepan-4-ylcarbamate (more polar pair of diastereoisomers) 

	

5 	gave, after purification via preparative HPLC, 253 as the monoformate salt as a pale yellow solid 

(37 mg, 19% over three steps). 'H NMR (400 MHz, d6-DMSO) 6 8.70 (br s, 111), 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)-th azole-4-carboxylic acid [5-(5-amino- 

	

10 	3-methoxy-3-methyl-azepan-l-y1)-1-methyl-IH-pyrazol-4-y1]-amide 254 

Following the procedure for Example 145 starting from. tert-butyl 6-methoxy-6-methyl-1-

(1-methy1-4-nitro-1H-pyrazol-5-ypazepan-4-ylcarbamate (less polar pair of diastereoisomers) 

gave, after purification via preparative HPLC, 254 as the monoformate salt as a pale yellow solid 

(78 mg, 34%). 'H NMR (400 MHz, d6-DMSO) 6 8.84 (s, I H), 8.44 (s, I FI), 7.63 (s, 	7.60- 

	

I 5 	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, 5H), 2.15-1.55 

(m, 4H), 1.01 (s, 3H). LCMS (ES+) m/z 492 (M+I) 

Example 255 5-Amino-2-(2.6-difluoro-phenyl)-thiaz -4-carbox:, 

3-hydroxy-3-methyl-azepan-l-y1)-1-methyl-IH-pyrazol-4-ylkamide 255 

Following the procedure for Example 145 starting from tert-butyl 6-hydroxy-6-methyl-l- 

	

20 	(1-methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate (less polar pair of diastereoisomers) 

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, d6-DMS0) 6 8.88 (s, in), 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) 

	

25 	Example 256 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(5-amino- 

3-fluoro-3-methyl-azepan-l-y1)-1-methyl-1H-pyrazot-4-yl]-amide 256 

Following the procedure for Example 145 starting from tert-butyl 6-fluoro-6-methyl-1-

(1-methyl-4-nitro-1H-pyrazot-5-y1)azepan-4-ylcarbamate gave 256 as a pale brown solid (110 

mg, 27% over three steps). 'H NMR (400 MHz, CDCI3) 6 8.64-8.56 (m, IH), 7.89 and 7.80 (2s, 

	

30 	1H), 7,40-7.26 (m, 1H), 7.06-6.99 (m, 214), 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+) iniz 480 (M+1) 

Example 257 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(3-fluoro-

5-hydro x y-azcpan- -y1)-1-methyl-IH-pyrazol-4-y1]-amide 257 

Following the procedure for Example 145 starting from 1-(1-methyl-4-nitro-IH-pyrazol- 

	

35 	5-yl)-3-(trifluoromethyl)piperidine gave, after purification via preparative HPLC, 257 as a beige 
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solid (222 mg, 41% over three steps). 1H NMR (400 MHz, CDCI3) 6 9.08 and 8.66 (2s, 1H), 7.93 

and 7.83 (s, 1H), 7.33 (ddd,1= 8.6, 5.9, 2.7 Hz, 114), 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 (2s, 3H), 3.60-3.17 (m, 4H), 2.44-1.90 

(m, 4H). OH not observed. LCMS (ES+) m/z 467 (M+1) 

	

5 	Example 258 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [1 ethy1-5- 

(3 	fluoromethyl-piperidin-l-y1)-1H-pyrazol-4-y1]-amide 258 

Following the procedure for Example 101 starting from 1-(1-methy1-4-nitro-1H-pyrazol-

5-y1)-3-(trifluoromethyl)piperidine gave, after purification via silica gel column chromatography 

(20-100% Et0Ac/isohexane), 258 as an off-white foam (415 mg, 48% over three steps). 

	

10 	NMR (400 MHz, CDCI3) 6 8.52 (s, 1H), 7.77 (s, 1H), 7.37-7.26 (m, 1H), 7.07-6.97 (m, 214), 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, 1H), 1.94-1.84 (m, 1H), 1.84-1.43 (m, 2H). LCMS (ES+) m/z 487 (M+1) 

Example 261 (S)-5-amino-N-(5-(5-amino-3,3-d ifluoro azepan-l-y1)-1-methyl-IH-

pyrazo1-4-y1)-2-(pyrid in-2-y' )thiazo le-4-carboxamide 261 

	

15 	SFC chiral separation of the parent racemic compound gave enantiomer 261. 'H NMR 

(400 MHz, DMSO) 6 8.92 (s, 1H), 8.54 (d, J= 4.7 Hz, IH), 8.12 (d, J= 8.0 Hz, 1H), 7.93 (t, 1= 

7.7 Hz. 111). 7.53 (d../ = 14.5 Hz. 3111. 7.42 — 7.35 (m. 11-1). 3.68 (s. 3H). 3.50 - 3.37 (m. 2111. 

3.20 — 3.09 (m, 21-1), 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) 

	

20 	Example 262 (R)-5-amino-N-(5-(5-amino-3,3-difluoro epan- I -y1)-1-methy1-114- 

pyrazol-4-y0-2-(pyridin-2-yOthiazote-4-carboxamide 262 

SEC chiral separation of the parent racemic compound gave enantiomer 262. I II NMR 

(400 MHz, DMSO) 6 8.92 (s, 1H), 8.54 (d, 1= 4.7 FIz, 1H), 8.12 (d, J= 8.0 Hz, 1H), 7.93 (t, J= 

7.7 Hz, 1H), 7.53 (d,1— 14.5 Hz, 3H), 7.42 — 7.35 (m, 114), 3.68 (s, 3H), 3.50 — 3.37 (m, 2H), 

	

25 	3.20 — 3.09 (m, 2H), 2.36 — 2.16 (m, 3H), 1.90 (d,1= 18.9 Hz, IH), 1.83 — 1.68 (m, 1H). ESIMS 

rn/z = 449.1 (M+1) 

Example 263 5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H- 

pyrazol-4-y1)-2-(pyridin-2-yl)thiazole-4-carboxamide 263 

SFC chiral separation of the parent racemic compound gave cnantiorner 263. 1H NMR 

	

30 	(400 MHz, DMSO) 6 8.88 (s, 1H), 8,53 (d, J= 4.7 Hz, IH), 8.14 (d, J= 7.9 Hz, 1H), 7.89 (d,1- 

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), 

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-l-y1)-1-methyl-1H- 

	

35 	pyrazol-4-y1)-2-(3-fluoropyridin-2-yOthiazole-4-carboxamide 264 



WO 2013/045461 	 - 314 - 
	 PCT/EP2012/068899 

SFC chiral separation of the parent racemic compound gave enantiomer 264. 1H NMR 

(400 MHz, DMSO) 6 8.69 (s, 1H), 8.43 (d, J=4.5 FIz, 1H), 8.27 (s, 2H), 7.88 (dd, J= 10.9, 8.6 

Hz, 1H), 7.67 (s, 2H), 7.61 (s, 1H), 7.48 (dt,J= 8.3, 4.1 Hz, 1H), 3.68 (s, 3H), 3.20 - 2.99 (m, 

3H), 2.32 (t, J. = 19.9 Hz, 3H), 1.93 (d,1= 13.3 Hz, 1H), 1.82 (dd, J=14.8, 9.4 Hz, 2H). ESIMS 

	

5 	m/z = 467.1 (M+1) 

Example 265 5-amino-N-(5-((4R,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-IH-

pyrazol-4-y1)-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, J= 9.0 Hz, 

	

10 	2F1), 4.88 (dd, J= 47.4, 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 266 5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-methy1-1H- 

pyrazol-4-y1)-2-(2,5-difluorophenypthiazole-4-carboxamide 266 

SFC chiral separation of the parent racemic compound gave enantiomer 266. 1 H NMR 

	

15 	(400 MHz, HMSO) 6 9.21 (s, 1H), 8.28 (s, 2H), 8.12 (ddd, J= 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, J= 40.8 Hz, 2H), 3.67 (s, 3H), 3.09 (d, J- 

4.0 Hz, III). 2.25 - 2.09 (m. 2H), 2.06 - 1.82 trn, 311). 1.82 - 1.66 (m, 2H). ESIMS 	= 466.1 

(M)-1) 

Example 267 5-amino-N-(54(4R,5S)-4-amino-5-fluoroazepan-l-y1)-1-me y H- 

	

'111 	pyrazol-4-y1)-2-(2-fluorophenyl)thiazole-4-carboxannde 267 

SFC chiral separation of the parent racemic compound gave enantiomer 267. 1 H NMR 

(400 MHz, DMSO) 6 9.11 (s, 111), 8.26 (dd, J= 14.8, 6.9 Hz, 1H), 7.51 (s, 1H), 7.41 (s, 3H), 

7.39 - 7.29 (m, 2H), 4.88 (dd, I= 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) 

	

25 	Example 268 5-amino-N-(544R,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl-IH- 

pyrazol-4-y1)-2-(3-fluoropyridin-2-ypthiazote-4-carboxamide 268 

SFC chiral separation of the parent racemic compound gave enantiomer 268. 1 H NMR 

(400 MHz, DMSO) 6 8.79 (s, 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), 4.49 (dtd, J= 47.9, 8.1, 3.6 Hz, 1H), 3.65 (s, 

	

30 	3H), 3.18 - 3.07 (m, 4H), 2.21 - 2.04 (m, 1H), 1.98 (dt, J= 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 269 5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-0-1-methyl-1H- 

pyrazol-4-0-2-(3-fluoropyridin-2-yl)thiazole-4-carboxamide 269 

SEC chiral separation of the parent racemic compound gave enantiomer 269. 1 H NMR 

	

35 	(400 MHz, DMSO) 6 8.79 (s, 114), 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,,I= 13.0 Hz, 3H), 7.47 (dt, J= 8.3, 4.1 Hz, 1H), 4.49 (dtd, J= 47.9, 8.1, 3.6 Hz, 1H), 3.65 (s, 

3H), 3.18 — 3.07 (n, 4H), 2.21 — 2.04 (m, 1H), 1.98 (dt, J= 9.5, 7.4 Hz, 1H), 1.94 —1.83 (m, IH), 

1.76 — 1.50 (m, 1H), 1.72 — 1.57 (m, 1H). ESIMS m/z = 449.1 (M+1) 

Example 270  5-amino-N-( 5-((4S,5R)-4-amino-5-fluo ro azep an-l-y1)-1-met 

pyrazol-4-y1)-2-(2-fluorophenyl)thiazole-4-carboxamide 270 

SEC chiral separation of the parent racemic compound gave enantiomer 270. I FT NMR 

(400 MHz, DMSO) 6 9.11 (s, 1H), 8.26 (dd, „I= 14.8, 6.9 Hz, 1H), 7.51 (s, 1H), 7.41 (s, 311), 

7.39 — 7.29 (m, 2H), 4.88 (dd, J= 47.4, 7.1 Hz, 1H), 3.65 (s, 3H), 3.12 - 3.03 (n, 5H), 2.26 —

2.12 (m, 1H), 2.00 — 1.80 (m, 2H), 1.79 — 1.67 (m, IH). ESIMS m/z = 448.1 (M+1) 

10 	Example 271  5-amino-N-(544R,5S)-4-amino-5-fluoroazepan- I -y1)-1-methy1-1H-

pyrazol-4-y1)-2-(2,5-difluorophenypthiazole-4-carboxamide 271 

SEC chiral separation of the parent racemic compound gave enantiomer 271. 1 H NMR 

(400 MHz, HMSO) S 9.21 (s, 1H), 8.28 (s, 2H), 8.12 (ddd,J— 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, 314), 3.09 (d,1 

15 	4.0 Hz, IH), 225 — 2.09 (m, 2H), 2.06 — 1.82 (m, 3H), 1.82 — 1.66 (in, 2H). ESIMS m/z = 466.1 

(M+ I) 

Example 272  5-amino-N-i5-((4S,510-4-amino-5-fluoroazepan-l-y11-1-i 	H- 

pyrazol-4-y1)-2-(2-iluoro-5-methylphcnyOthiazole-4-carboxanrtide 272 

SFC chiral separation of the parent racemic compound gave enantiomer 272. I H NMR 

20 	(400 MHz, DMS0) 6 9.16 (s, 1H), 8.05 (s, 1H), 7.51 (s, 1H), 7.40 (s, 2H), 7.23 (d, .1— 9.0 Hz, 

2H), 4.88 (dd, J= 47.4, 7.4 Hz, 1H), 3.65 (s, 3H), 3.09 (m, 314), 2.36 (s, 3H), 2.20 (ddd,„7= 10.8, 

7.3, 3.4 Hz, 1H), 2.00 — 1.80 (m, 314), 1.78 —1.67 (n, 1H). ESIMS m/z = 462.1 (M+1) 

Example 273  (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1-methyl-IH-

pyrazo1-4-y1)-2-(3-fluoropyridin-2-ypthiazole-4-carboxamide 273 

25 	SFC chiral separation of the parent racemic compound gave enantiomer 273. 'H NMR 

(400 MHz, DMSO) 6 8.69 (s, IH), 8.43 (d, J= 4.5 Hz, IH), 8.27 (s, 2H), 7.88 (dd, J= 10.9, 8.6 

Hz, 114), 7.67 (s, 2H), 7.61 (s, 1H), 7.48 (dt, J= 8.3, 4.1 Hz, 114), 3.68 (s, 3H), 3.20 — 2.99 (m, 

3H), 2.32 (1,1= 19.9 Hz, 3H), 1.93 (d, J= 13.3 Hz, 1H), 1.82 (dd, J= 14.8, 9.4 Hz, 2H). ESIMS 

m/z = 467.1 (M+1) 

30 	Example 274 5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazcpan-l-y1)-1-methyl-1H-

pyrazol-4-y0-2-(pyridin-2-ypthiazolc-4-carboxamide 274 

SFC chiral separation of the parent racemic compound gave enantiomer 274. 	NMR 

(400 MHz, DMSO) S 8.88 (s, 1H), 8.53 (d, .7= 4.7 Hz, 1H), 8.14 (d, J= 7.9 Hz, 1H), 7.89 (d, J= 

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), 
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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, IH). ES1MS m/z = 431.1 (M+1) 

Example 275 5-Amino-2-(2,6-difluoro-3-iodo-phenyl)-thiazole-4-carboxylic acid [5-(5-

amino-3,3-difluoro-azepan-l-y1)-1-methy1-1H-pyrazol-4-yl]-amide 275 

	

5 	Following the procedure for Example 145 starting from tert-butyl 6,6-difluoro-1-(1- 

methy1-4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate gave 275 as an off-white solid (220 mg, 

34% over three steps). 'FINMR (400 MHz, di-MOOD) 6 7.93-7.85 (m, 1H), 7.64 (s, 1H), 7.04 

(ddd, J= 10.3, 8.8, 1.4 Hz, IH), 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, IH), 1.91-1.80 (m, 1H). LCMS (ES+) m/z 610 (M+1) 

	

10 	Example 276 5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-cyclopropyl-IH- 

pyrazol-4-y1)-2-(2,5-difluorophenypthiazole-4-carboxamide 276 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-cyclopropy1-

1H-pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl-

amino)-2-(2,5-difluorophenyI)thiazole-4-carboxylic acid gave 276 as the monoformate salt as an 

	

15 	off-white solid (170 mg, 40% over two steps). 'H NMR (400 MHz, d4-MeOD) 6 8.54 (s, IH), 

8.06 (ddd, J= 9.4, 5.8, 3.2 Hz, IH), 7.39 (s, IH), 7.28 (td, J= 9.9, 4.4 Hz, 1H), 7.19-7.11 (m, 

H ), 4.86gdui, J = 49.0, 9.3. 3.6 Hz, 1H), 3.62-3.49 um 21-1), 	( m, 411), 2.45-2.31 (m, 

11-1), 2.26-2.06 (m, 2H), 1.99-1.86 (m, 1H), 1.21-1.12 (m, 2H), 1.15-1.05 (m, 2H). LCMS (ES+) 

m/z 492 (M+1) 

nip le 277 5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepaml-y1)-1-cyclopropyl- I cr- 

pyrazo 	277 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-cyclopropyl-

IH-pyrazol-5-yl)-5-fluoroazepan-4-yl)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl-

amino)-2-(2-fluoro-5-methylphenypthiazole-4-carboxylic acid gave 277 as a yellow solid (228 

	

25 	mg, 55% over two steps). 'H NMR (400 MHz, d4-MeOD) 5 8.07 (dd„f= 7.3, 2.3 Hz, 1F1), 7.48 

(s, 1H), 7.24-7.19 (m, 1H), 7.11 (dd„/ = 11.4, 8.4 Hz, 1FI), 4.49 (dtd, J= 48.3, 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, IH), 2.01-1.91 (m, 1H), 1.84-1.72 (m, IH), 1.19-1.10 (m, 2H), 1.11-1.04 (m, 2H). 

LCMS (ES+) m/z 488 (M+1) 

	

30 	Example 278 5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-cyclopropy1-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 278 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-cyclopropy1-

1H-pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl-

amino)-2-(2,6-difluorophenypthiazole-4-carboxylic acid gave, after purification via preparative 

	

35 	HPLC, 278 as the monoformate salt as an off-white solid (209 mg, 50% over two steps). 'H 
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NMR (400 MHz, d4-MeOD) 6 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, IH), 

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) 

	

5 	Exampleill 5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxyl c acid [5-(5-amino- 

3,3-difluoro-azepan-l-y1)-1-cyclopropy1-1H-pyrazol-4-yl]-amide 279 

Following the procedure for Example 145 starting from N-(1-(1-cyclopropy1-4-nitro-1H-

pyrazol-5-y1)-6,6-difluoroazepan-4-y1)-2,2,2-trifluoroacetamide gave 279 as the monoformate 

salt as an off-white solid (166 mg, 16% over three steps). 'H NMR (400 MHz, d4-MeOD) 5 8.55 

	

10 	(s, 1H), 7.55-7.43 (m, 2H), 7.19-7.12 (m, 2H), 3.87-3.71 (m, 1H), 3.69-3.45 (in, 4H), 3.44-3.39 

(m, 1H), 2.70-2.45 (m, 2H), 2.24-2.13 (m, 1H), 2.08-1.95 (m, 1H), 1.24-1.11 (m, 2H), 1.14-1.05 

(m, 211). LCMS (ES+) m/z 510 (M+1) 

Example 280 (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H- 

ry11Z01-4-y1)-2-i 2,5-difluorop 	Othiazo le-4- ea rho x a m ide 280 

	

15 	SFC chiral separation of the parent racemic compound gave enantiomer 280. 1 H NMR 

(400 MHz, DMSO) 5 8.92 (s, 1H), 7.66 (s, in), 7.52 (d, J= 8.0 Hz, 3H), 7.28 (t, 1= 8.6 Hz, 2H), 

6.3 7 (m, 	4.43 (M./ = 4.1 Hz, 31-1), 3.64 (dt, -= 27.0, 13.5 Hz, 2I H, 2.26 is, 3111, 1.92 — 1.80 

(m, 1H), 1.71 (n, = 19.7, 10.0 Hz, 1F1), 1.49 (dd, J = 8.3, 6.7 Hz, IH), 0.98 (d, I= 2.4 Hz, 111). 

ESIMS m/z = 534.1 (M+1) 

	

20 	Example 281 (S)-5-amino-N-(5-(5-amino-3,3-difitioroazepan-l-y1)-1-m y1-1H- 

pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-earboxamide 281 

SFC chiral separation of the parent racemic compound gave enantiomer 281. 1 H NMR 

(400 MHz, HMSO) 6 8.92 (s, 1H), 7.66 (s, 1H), 7.52 (d, J= 8.0 Hz, 3H), 7.28 (t, J= 8.6 Hz, 2H), 

6.37 (m, 2H), 4.43 (d, J = 4.1 Hz, 3H), 3.64 (dt, 1= 27.0, 13.5 Hz, 2H), 2.26 (s, 311), 1.92 — 1.80 

	

25 	(m, 1H), 1.71 (tt, J= 19.7, 10.0 Hz, 1H), 1.49 (dd, J= 8.3, 6.7 Hz, 1H), 0.98 (d, J= 2.4 Hz, 11-1). 

ESIMS m/z = 534.1 (M+1) 

Example 282 (S)-5-amino-N-(5-(5-amino-3,3-d fluoroazepan-1-y1)-1-methyl-114- 

pyrazot-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 282 

SFC chiral separation of the parent racemic compound gave enantiomer 282. 1H NMR 

	

30 	(400 MHz, DMSO) 6 9.11 (s, 1H), 8.13 (s, 1H), 7.48 (s, 2H), 7.44 (s, 1H), 7.43 (in, 1H), 7.28 (tt, 

J= 7.5, 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, 1= 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 m/z = 484.1 (M+1) 

Example 283 (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H- 

	

35 	pyrazol-4-y1)-2-(2,5-difluorophenyl)thiazole-4-carboxamide 283 
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SFC chiral separation of the parent racemic compound gave enantiomer 283. 'H NMR 

(400 MHz, DMSO) 8 9.11 (s, 1H), 8.13 (s, 1H), 7.48 (s, 2H), 7.44 (s, 1H), 7.43 (n, 1H), 7.28 (tt, 

J= 7.5, 3.6 Hz, 11-1), 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, J= 35.9, 24.1, 14.0 Hz, 3H), 1.92 -1.82 (n, 1H), 1.73 (ddd, J= 20.0, 12.7, 8.0 Hz, 

	

5 	1H). ESIMS m/z = 484.1 (M+1) 

Example 284  (S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-IH- 

pyrazol-4-y1)-2-(2-fluoro-5-methylphenypthiazole-4-carboxamide 284 

SFC chiral separation of the parent racemic compound gave enantiomer 284. 114 NMR 

(400 MHz, DMSO) 8 8.98 (s, 1H), 8.31 8.08 (d,J= 7.4 Hz, 111), 7.49 (s, I H), 7.41 (s, 2H), 7.23 

	

10 	(d, J= 9.0 Hz, 2H), 3.68 (s, 3H), 3.64 (d, J= 14.5 Hz, 1H), 3.45 (ddd, J= 19.7, 15.1, 9.3 Hz, NI), 

3.21 - 3.11 (n, 2H), 2.37 (s, 3H), 2.28 (dd, J= 31.2, 15.2 Hz, 2H), 1.88 (d, J= 15.3 Hz, 1H), 

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-l-y1)-1-methyl-IH- 

pyrazol-4-y1)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 285 

	

15 	SFC chiral separation of the parent racemic compound gave enantiomer 285. 111 NMR 

(400 MHz, DMSO) 8 8.98 (s, 1H), 8.31 8.08 (d, J= 7.4 Hz, 1H), 7.49 (s, 1H), 7.41 (s, 214), 7.23 

id. J --, 9.0 Hz. 211). 3.68 (s. 311). 3.64 al. J= 14.5 Hz. 1111. 3.45 (ddd. J= 19.7. 15.1.9.3 Hz. 211 ). 

321- 3.11 (n, 2H), 2.37 (s, 311), 2.28 (dd,J= 31.2, 15.2 Hz, 2H), 1.88 (d, J= 15.3 Hz, 1H), 

1.81 -1.66 (m, 1H). ES1MS tn/z = 480.1 (M+1) 

	

20 	Example 286  (S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-IH- 

pyrazol-4-y1)-2-(2-fluoropheny))thiazole-4-carboxamide 286 

SFC chiral separation of the parent racemic compound gave enantiomer 286. I FINMR 

(400 MHz, DMSO) 8 8.99 (s, I H), 8.30 (dd, J= 14.7, 6.9 Hz, 114), 7.51 (s, 114), 7.48 - 7.40 (n, 

3H), 7.40 - 7.32 (n, 2H), 3.68 (s, 311), 3.50 - 3.37 (m, 311), 3.16 (n, 2H), 2.35 - 2.17 (n, 2H), 

	

25 	1.87 (m, 1H), 1.76 (m, 1H). ESIMS rn/z = 466.1 (M+1) 

Example 287  (R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-IH- 

pyrazol-4-y1)-2-(2-fluoropheny))thiazole-4-carboxarnide 287 

SFC chiral separation of the parent racemic compound gave enantiomer 287. 11-1 NMR 

(400 MHz, DMSO) 8 8.99 (s, 111), 8.30 (dd, J= 14.7, 6.9 Hz, 1H), 7.51 (s, I H), 7.48 - 7.40 (m, 

	

30 	311), 7.40 - 7.32 (n, 2H), 3.68 (s, 3H), 3.50 - 3.37 (m, 311), 3.16 (n, 2H), 2.35 - 2.17 (n, 2H), 

1.87 (n, 1H), 1.76 (m, I H). ESIMS tn/z = 466.1 (M+1) 

Example 288  5-amino-N-(54(4S,5S)-4-amino-5-methoxyazepan-l-y1)-1-methyl-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 288 

SFC chiral separation of the parent racemic compound gave enantiomer 288. 'H NMR 

	

35 	(400 MHz, DMSO) 6 8.79 (s, 1H), 8.31 (s, 111), 7.53-7.49 (n, 4H), 7.26 (t,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-(544R,5R)-4-amino-5-methoxyazepan-l-y1)-1-methyl-1H-

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 289 

	

5 	SFC chiral separation of the parent racemic compound gave enantiomer 289. 1 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-difluorophenyI)-N-(5-(5-(dimethylamino)-3,3- 

	

10 	di uoroazcpan- I -y1)-1-methy1-1H-pyrazol-4-yOthiazole-4-carboxamide 290 

SRI' chiral separation of the parent raceme compound gave enantiomer 290. 1 H NMR 

(400 MHz, DMSO) 6 8.70 (s, 1H), 8.18 (s, 11-I), 7.54 (s, 1H), 7.50 (m, 2H), 7.25 (t, J= 8.6 FIz, 

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, 

211) 	QS m .z- 512.1(W- 1) 

	

15 	Example 292 3-amino-N-(5-(5-a 	o- 3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol- 

4-y1)-6-(2-fluorophenyl)picolinamide 292 

c 	ale..4, the procedures of Examplc 180. compound 292 was prepared. 	NMR (400 

MHz, ON1,:a0) 6 9.72 (s, 1H), 8.02 (t, J = 7.3 Hz, 1f1), 7.72 (dd, J= 8.7, 2.1 Hz, 1H), 7.66 (s, 

1H). 7.49 - 7.38 (m., 1H). 7.38 - 7.25 (in. 314), 7.07 (s, 2H), 3.80 - 3.58 (m, 4H), 3.51 - 3.33 (m, 

	

20 	21-1), 120 - 3.03 (m, 2H). 2.25 - 2.09 (m, 1H), 1.90 - 1.76 Om 1H), 1.76 - 1.61 (m, Ili), 1,54 -- 

1.37 (m, 114). MS(ESI) raiz: 460.2 [M+H']. 

Example 293 3-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-

y1)-6-(2-fluorophenyl)pyrazine-2-carboxamide 293 

Following the procedures of Example 180, compound 293 was prepared. 1 H NMR (400 

	

25 	MHz, HMSO) 6 9.79 (s, 1H), 8.68 (d, J= 2.3 Hz, IH), 8.25 (s, 1H), 8.12 (t, J= 8.1 Hz, 1H), 7.74 

(s, 2H), 7.60 - 7.52 (m, 114), 7.52 - 7.41 (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, 214), 1.94 - 1.81 (m, 1H), 1.81 - 1.62 (m, 1H). MS(ESI) m/z: 

461.2 [M+H+]. 

Example 291 (R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(5-(dimethylamino)-3,3- 

	

30 	difluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-yOthiazole-4-carboxamide 291 

SFC chiral separation of the parent racemic compound gave enantiomer 291. 'H NMR 

(400 MHz, DMSO) 6 8.70 (s, 1H), 8.18 (s, 141), 7.54 (s, 1H), 7.50 (m, 2H), 7.25 (t, J= 8.6 14z, 

2H), 3.68 (s, 311), 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 5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan-1-y1)-1-methyl-IH-

pyrazol-4-y1)-2-(2-fluoro-5-methylphenyl)thiazole-4-carboxamide 294 

Following the procedure for Example 221 starting from N-(1-(4-amino-l-methy1-1H-

pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(ten-butoxycarbonyl-amino)- 

	

5 	2-(2-fluoro-5-methylphenyethiazole-4-carboxylic acid gave, after purification via silica gel 

column chromatography (5% Me0H/DCM with 1% 7 N ammonia in Me0H), 294 as a cream 

solid (107 mg, 48%). 	NMR (400 MHz, CDC13) 8 8.73 (s, 1H), 7.90-7.84 (m, 1H), 7.82 (s, 

1H), 7.17-7.11 (m, 1H), 7.04 (dd, J = 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, 314), 3.24-3.11 (m, 2H), 2.40 (s, 3H), 2.40-2.26 (m, 114), 2.09-1.91 (m, 2H), 

	

10 	1.87-1.77 (m, 1H). Alkyl NH2  not seen. LCMS (ES+) m/z 462 (M±1) 

Example 295 5-amino-N-(5-44S,5R)-4-amino-5-fluoroazepan-1-3/0-1-methy1-1H- 

pyrazol-4-y1)-2-(2,5-difluorophenyOthiazole-4-carboxamide 295 

Following the procedure for Example 221 starting from N-(1-(4-amino-l-methyl-IH- 

m/razol-5-y1)-5. 	 acctamidc and 5-(tert-butoxycarbonyl-amino)- 

	

15 	2-(2,5-difluorophenyl)thiazole-4-carboxylic acid gave 295 as a dark cream solid (166 mg, 73% 

over three steps. `H NMR (400 MHz, CDC13) 6 8.65 (s, I H), 7.87-7.81 (m, 2H), 7.17-7.09 (m, 

?HI. 7 07-7 01 int 111). 	10',. R. 2H L 4 90 kid, - 47 1. 6 7 Hz. 1113. 3.74 (s. 3141. 3.49-3.32 (m. 

3H), 3.23-3.09 (m, 2H), 2.36-2.28 (m, 114), 2.18-1.81 (m, 3H). Alkyl NH2  not seen. LCMS 

(ES+) miz 466 (M-1-1) 

	

0 	Example 296 5-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepaml=y1)-1 L y H- 

pyrazol-4-y1)-2-(2-fluorophenypthiazole-4-carboxamide 296 

Following the procedure for Example 221 starting from N-(1-(4-amino-l-methy1-1H-

pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonyl-amino)-

2-(2-fluorophenypthiazole-4-carboxylic acid gave, after purification via silica gel column 

	

25 	chromatography (5-7% Me0H/DCM with 1% 7 N ammonia in Me0H), 296 as a cream solid 

(128 mg, 59% over three steps). 'H NMR (400 MHz, CDC13) 8 8.72 (s, 1H), 8.13-8.08 (m, 114), 

7.84 (s, 1H), 7.40-7.32 (m, 1H), 7.29-7.20 (m, 1H), 7.17 (dd, .7= 11.4, 8.3 Hz, 1H), 6.10 (s, 2H), 

4.89 (dd„1- 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, 1H), 2.12-1.89 (m, 2H), 1.86-1.78 (m, 1H). Alkyl NH2  not seen. LCMS (ES+) m/z 448 

30 (M+1) 

Example 297 5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-methyl-1H- 

pyrazol-4-y1)-2-(3-fluoropyridin-2-ypthiazole-4-carboxamide 297 

Following the procedure for Example 107 starting from N-(1-(4-amino-1-methy1-1H- 

pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonylamino)- 

35 	2-(3-fluoropyridin-2-yl)thiazole-4-carboxylic acid gave 297 as a pale brown solid (424 mg, 72% 
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over 2 steps). 1H NMR (400 MHz, CDC13) 6 8.70 (s, 1H), 8.39 (dt, J= 4.6, 1.4 Hz, 114), 7.86 (s, 

1H), 7.52 (ddd, J = 10.8, 8.3, 1.4 Hz, 114), 7.32-7.26 (m, 1H), 6.32 (s, 214), 4,51 (dtd, J= 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 1\1112  not seen. LCMS (ES+) m/z 449 (M+1) 

	

5 	Example 298 5-amino-N-(544S,5S)-4-amino-5-fluoroazepan-l-y1)-1 ethyl-1H- 

pyrazol-4-y1)-2-(pyridin-2-yOthiazole-4-carboxamide 298 

Following the procedure for Example 107 starting from A/-(1-(4-amino-l-methyl-1H-

pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(ten-butoxycarbonylamino)-

2-(pyridin-2-yOthiazole-4-carboxylic acid gave 298 as a pale yellow solid (418 mg, 74% over 2 

	

10 	steps). 1H NMR (400 MHz, CDC1:4) S 8.54 (d„/ = 4.9 Hz, 1H), 8.40 (s, 1H), 8.06 (d, J= 8.0 Hz, 

1H), 7.78-7.73 (n, 2H), 7.28-7.23 (m. I H), 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, IH), 2.18-2.04 (n, 1H), 2.02-1.92 (n, IH), 1.79-

1.66 (m, 1H). Alkyl NH2  not seen. LCMS (ES+) in/z 431 (M+1) 

Example 299 5-Amino-2-, ';-t'-_:42ro-m-nditi-2-,Ti)-thiazoic-4-carboxylic acid [545- 

	

15 	amino-3,3-difluoro-azepan-l-y1)-1-methyl-1H-pyrazo1-4-yl]-amide 299 

Following the procedure for Example 145 starting from tort-butyl 6,6-difluoro-1-0- 

methvIA-nitro- I H-rnfaZ01-5-% hJi.CP•in- 	icartmrnate 	299 as a pale yellow solid (350 mg, 

43% over 3 steps). 'H NMR (400 MHz, .W03) 6 6.56 (5, 1H), 8.39 (dt, 	4.6, 1.4 Hz, 1H), 

7.81 (s, IH), 7.52 (ddd, J= 10.8. 8.3. 1.4 Hz, 114), 7.32-7.26 (m, IH), 6.32 (s, 2H), 3.76 (s, 3H), 

	

20 	3.71-3.57 (In, HI), 3.54-3.35 (rn, 3H), 3.33-3.24 (rn, 1H), 2.41-2.26 (m, 2H), 2.03-1.92 (m, 1H), 

1.90-1.78 (n, 1H), 1.34 (br s, 2H). LCMS (ES+) m/z 467 (M+1) 

Example 300 5-Amino-2-pyridin-2-yl-thiazole-4-carboxylic acid [5-(5-amino-3,3- 

difluoro-azepan-l-y1)-1-methyl-1H-pyrazol-4-yl]-amide 300 

Following the procedure for Example 145 starting from tert-butyl 6,6-difluoro-1-(1- 

	

25 	methyl-4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate gave 300 as a pale yellow solid (519 mg, 

66% over 3 steps). 'H NMR (400 MHz, CDC1.3) 6 8.55 (d, J = 4.9 Hz, 1H), 8.41 (s, 1H), 8.07 (d, 

= 8.0 Hz, 1H), 7.76 (t, J= 7.8 Hz, 1H), 7.69 (s, 111), 7.33-7.20 (m, 1H), 6.25 (s, 2H), 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 (n, 2H), 2.03-1.92 (n, 

1H), 1.88-1.77 (in, 11-1). Alkyl NH2  not seen. LCMS (ES+) m/z 449 (IV1+1). 

	

30 	Example 301 (S)-5-Amino-2-(2,6-difluoropheny1)-N-(5-(3-methylpiperazin-1-y0-1- 

(2,2,2-trifluoroethyl)-1H-pyrazol-4-yOthiazole-4-carboxamide 301 

Following the procedure for Example 233 starting from tert-butyl (S)-4-(4-(5-(tert- 

buto xycarbo ny lam ino)-2-(2,6-d ifluo ro phony Ot hiazo le-4-carbo xamido )-1-(2,2,2-trifluoro et hyl)- 

1H-pyrazol-5-y1)-2-methylpiperazine-1-carboxylate gave 301 as a white solid (25 mg, 50%). 'H- 

	

35 	NMR. (500 MHz, CD30D) 6 (ppm): 7.69 (s, 1H), 7.51-7.45 (rn, 1H), 7.16-7.12 (m, 2H), 4.90- 
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4.78 (tn, 2H), 3.22.-3.17 (n, IH), 3.05-2.86 (n, 6H), 1.08 (d, J=6 Hz, 3H); MS (ESI) m/z: 502 

[M+H+] 

Example 304  5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [543,3-

difluoro-5-hydro xy-azepan-l-y1)-1-methyl-IH-pyrazo 1-4-yI]-am ide 304 

	

5 	Following the procedure for Example 101 starting from benzaldehyde 0-6,6-difluoro-1- 

(1-methyl-4-nitro-1H-pyrazol-5-yuazepan-4-yloximc from Example 85a gave, after purification 

via preparative HPLC 304 as a white solid (37 mg, 27% over three steps). 'H NMR (400 MHz, 

CDC13) 8 8.77 (s, 1H), 7.84 (s, 1H), 7.39-7.29 (n, 1H), 7.09-6.99 (in, 2H), 6.19 (s, 2H), 4.30 (s, 

1H), 3.75 (s, 3H), 3.66-3.36 (n, 31-1), 3.34-3.24 (m, 1H), 2.57-2.40 (n, 21-1), 2.10-2.02 (n, 3H). 

	

10 	LCMS (ES+) m/z 485 (M+1) 

Example 305  5-amino-N-(5-((4S,5R)-4-amino-5-methoxyazepan- I -yI)- I-methyl-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carbo xamide 305 

Following the procedure for Example 101 starting from ten-butyl 5-methoxy-1-(1- 

methyl-4-nitro-IH-pyrazol-5-yl)azepan-4-ylcartlamate from Example 49cgave 305 as an apricot 

	

15 	foam (286 mg, 66% over three steps). 'H NMR (400 MHz, CDCI3) 8 8.94 (s, 1H), 7.90 (s, 1H), 

7.38-7.28 (in, 1H), 7.02 (t, J= 8.7 Hz, 2H), 6.16 (s, 2F D, 3.72 (s, 311), 3.49-3.44 (m, IH), 3.45-

3.18 (m. 6110.20-3.06 on :211). 2.17-2.06 on. Ith. 2.04,-1.9t. (n, I W. 1.85-1.65 im. 2H). Alkyl 

NH2  not observed. LCMS (ES+) ma 478 (M-r1) 

Example 306  5-amino-N-(5-((3R.,510-5-amino-3-fluoroazepan-l-y1)-1-cyc lopropy1-1H- 

	

20 	pyrazol-4-yI)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 306 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-cyclopropyl-

1H-pyrazol-5-y1)-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, d4-MeOD) 8 7.63 (s, IH), 7.51-7.42 (n, IH), 7.20-7.11 (n, 2H), 4.89-4.85 (n, 

	

25 	1H), 3.63-3.46 (n, 4H), 3.45-3.27 (in, 2H), 2.34-2.18 (n, 1F1), 2.10-1.90 (n, 2H), 1.80-1.66 (m, 

1H), 1.25-1.15 (n, 1H), 1.17-1.00 (n, 31H). LCMS (ES+) m/z 492 (M+1) 

Example 307  5-amino-N-(5-((35,5S)-5-amino-3-fluoroazepan-l-y1)-1-cyclopropyl-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 307 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-cycbpropyl- 

	

30 	1H-pyrazol-5-y1)-6-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide 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, d4-MeOD) 8 7.63 (s, 1H), 7.51-7.42 (n, 1H), 7.20-7.11 (n, 2H), 4.89-4.85 (n, 

1H), 3.63-3.46 (n, 4H), 3.45-3.27 (n, 2H), 2.34-2.18 (n, 1H), 2.10-1.90 (m, 2H), 1.80-1.66 (m, 

1H), 1.25-1.15 (m, 1H), 1.17-1.00 (n, 3H). LCMS (ES+) m/z 492 (M+1) 
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Example  308 5-amino-N-( 5-((3S,5R)-5-amino -3- fluor° azep an-l-y1)-1-cyc lopropy1-1H-

pyrazol-4-y1)-2-(2,6-difluorophenyethiazole-4-carboxamide 308 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-cyclopropyl-

1H-pyrazol-5-y1)-6-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide from Example 53a gave, after 

	

5 	purification via chiral preparative HPLC, 308 as an off-white solid (2.6 mg, I% over 2 steps). 'H 

NMR (400 MHz, d4-MeOD) 6 7.58 (s, 1H), 7.52-7.44 (in, 1H), 7.21-7.11 (m, 2H), 4.87-4.86 (m, 

1H), 3.61-3.49 (m, 4I1), 3.38-3.30 (n, 1F1), 3.12 (t, J= 5.8 Hz, 1H), 2.32-2.23 (m, 11I), 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 5-amino-N-(5-((3R,5S)-5-amino-3-fluoroazepan-l-yI)-1-cyc lopropy1-1H- 

	

I 0 	pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 309 

Following the procedure for Example 107 starting from N41-(4-amino-1-cyclopropyt-

1H-pyrazol-5-y1)-6-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide from Example 53a gave, after 

purification via chiral preparative HPLC, 309 as an off-white solid (2.5 mg, 1% over 2 steps). IFI 

NMR (400 MHz, d4-MeOD) 0 7.58 (s, 1H), 7.52-7.44 On, i,1?,• 	tilt 2H). 4.S7-4.86 (m. 

	

15 	1H), 3.61-3.49 (m, 4H), 3.38-3.30 (m, IH), 3.12 (t, I= 5.8 Hz, 1H), 2.32-2.23 (m, 1H), 2.21-2.07 

(m, 1H), 2.03-1.93 (m, 1H), 1.93-1.83 (m, IH), 1.22-1.04 (m. 4H). LCMS (ES+) m/z 492 (M+1) 

Example 310 5-amino-N-(5-((4S,5R)-4-ammo-5 

pyrazol-4-y1)-2-(2,6-difluorophenypthiazo le-1-carboxanucie 310 

Following the procedure for Example 101 starting from ten-butyl 5-hydroxy-1-(1- 

	

20 	methyl-4-nitro-1H-pyrazol-5-ypazepan-4-ylearbarnate from Example 49d gave 310 as a light 

beige solid (106 mg, 68% over three steps). 'H NMR (400 MHz, d6-DMS0) 6 9.05 (br s, 1H), 

7.60-7.47 (m, 41-i), 7.28 (t, J= 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 NH2  and OH not observed. 

LCMS (ES+) m/z 464 (M+1) 

	

25 	Example 313 5-amino-N-15-(5,8-diazaspiro [2.6]nonan-8-y1)-1-methyl-pyt•azol-4-y1]-2- 

(2,6-difluoroph enypthiazo le-4-carboxamide 313 

Following the procedures in Example 101, starting from ten-butyl 8-(1-methy1-4-nitro-

1H-pp-azol-5-y1)-5,8-diazaspiro[2.6]nonane-5-carboxylate gave 31.3 as a pale yellow solid (90 

mg, 35% over three steps), 	NMR (400 MHz, CDC13) 6 12.25 (s, 1H), 8.15 (s, IH), 7.41-7.22 

	

30 	(m, IH), 7.02 (t, J= 8.6 Hz, 2H), 6.34 (s, 2H), 3.66 (s, 311), 3.38 (t, J= 6.3 Hz, 21-1), 3.11 (t, J- 

6.3 Hz, 2H), 2.97 (s, 2H), 2.74 (s, 2H), 0.33 (t, I= 5.3 Hz, 2H), 0.13 (t, J= 5.3 Hz, 2H). 

Exchangeable NH not observed. LCMS (ES+) m/z 460 (M+1) 

Example 314 5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-methyl-pyrazol-4-y11-

2-(2,6-difluorophenyl)thiazole-4-carboxamide 314 
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Chiral separation by SFC of racemic 5-amino-N45-(4-arnino-5-methoxy-azepan-1-y1)-1-

methyl-pyrazol-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide gave 314. 'H NMR (400 

MHz, DMSO) 8 9.28 (s, 1H), 7.64 (s, 1H), 7.61 - 7.40 (n, 4H), 7.32 - 7.17 (n, 2H), 3.62 (s, 3H), 

3.40 (d, J = 8.4 Hz, 1H), 3.20 (s, 314), 3.18 - 3.07 (m, 211), 3.07 - 2.92 (n, 311), 2.13 - 1.93 (rn, 

	

5 	114), 1.83 -1.74 (m, 111), 134 - 1.56 (m, 21-). LCMS (ES+) m/z 478 (M+1) 

Example 315  5-amino-N-(54(45,5R)-4-amino-5-hydroxyazepan-l-y1)-1-methyl-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 315 

Chiral separation by SFC of racemic 5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1- 

methyl-pyrazo1-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide gave 315. 'H NMR (400 

	

10 	MHz, DMSO) 6 9.28 (s, 11-1), 7.64 (s, 1H), 7.60 - 7.42 (m, 4H), 7.31 - 7.20 (m, 2H), 3.62 (s, 3H), 

3.44 - 3.36 (n, 111), 3.19 (s, 3H), 3.18 - 3.07 (m, 2H), 3.02 (dt, J = 13.0, 3.8 Hz. 3H). 2.12 - 

1.95 (n, 1H), 1.86 - 1.73 (n, 1H), 1.73 - 1.57 (n, 21-1). LCMS (ES+) m/z 478 (M+ I ) 

Example 318  5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(2-oxoazepan-l- 

Apyrazol-4-ylithiazole-4-carboxamide 318 

	

15 	Following the procedures in Example 101, starting from 1-(1-methyl-4-nitro-1H-pyrazol- 

5-yl)azepan-2-one gave 318 as a white solid (51 mg, 26% over three steps). 'H NMR (400 MHz, 

CDCIA 6 8.40 (s, IH), 7.95 (s, I H), 7.35-7.28 (m, 1H), 7.01 (t, J = 8.9 ltz, 211), 6 a is. 

3.78-3.58 (m, 5H), 2.76 (d,J = 7.4 Hz, 2H), 1.92-1.75 (n, 6H). LCMS (ES-) tn•z 447 (M-I) 

Example 319  5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(7-oxo-1,4-diazepan- I - 

	

20 	yl)pyrazol-4-yl]thiazole-4-carboxamidc 319 

Following the procedures in Example 101, starting from ten-butyl 4-(1-methyl-4-nitro-

IH-pyrazol-5-y1)-3-oxo-1,4-diazepane-l-carboxylate gave 319 as a white solid (35 mg, 20% 

over three steps). 'H NMR (400 MHz, CDCI3) 8 8.70 (s, 1H), 7.96 (s, 1H), 7.36-7.28 (m, 1F1), 

7.02 (t, J= 8.7 Hz, 21.1), 6.16 (s, 2H), 3.83 (ddd,J= 15.2, 8.3, 2.4 Hz, 1H), 3.72 (s, 3E1), 3.64 

	

25 	(ddd, J= 15.2, 6.1, 2.5 Hz, 1H), 3.22-3.02 (n, 4H), 2.96-2.84 (n, 2H). Exchangeable NH not 

observed. LCMS (ES+) m/z 448 (M+1) 

Example 322  5-amino-N-[544-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]- 

2-(2-pyridyl)thiazole-4-earboxamide 322 

Following the procedure Example 101, reacting tort-butyl ((4R,5R)-1-(4-amino-1- 

	

30 	methyl-1H-pyrazol-5-54)-5-methoxyazepan-4-yDearbamate and 5-((tert-butoxycarbonyl)amino)- 

2-(pyridin-2-yl)thiazole-4-carboxylic acid gave racemic 322 (58.4 mg, 41% over two steps). 'H 

NMR (400 MHz, DMSO) 8 8.89 (s, 111), 8.54 (d, J= 4.7 Hz, 1F1), 8.17 (d, J= 8.0 Hz, 1H), 7.89 

(t, J = 7.7 Hz, IH), 7.62 - 7.47 (n, 3H), 7.43 - 7.31 (n, 1H), 3.64 (s, 3H), 3.27 (s, 3H), 3.23 -

2.91 (n, 6H), 2.15 - 2.00 (n, 1H), 1.92 -1.80 (m, 1H), 1.79 -1.55 (m, 211). LCMS (ES+) m/z 

	

35 	443 (M+1) 
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Example  323 5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-

2-(3-fluoro-2-pyridyl)thiazole-4-carboxamide 323 

Following the procedure Example 101, reacting tert-butyl ((4R,5R)-1-(4-amino-l-

methy1-1H-pyrazol-5-y1)-5-methoxyazepan-4-yOcarbamate and 5-((tert-butoxycarbonyl)amino)- 

	

5 	2-(3-fluoro-pyridin-2-yOthiazole-4-carboxylic acid gave racemic 323 (35.8 mg, 24% over two 

steps). 1 H NMR (400 MHz, DMSO) 6 8.84 (s, Hi), 8.43 (d, J= 4.6 Hz, 1H), 7.89 - 7.78 (m, 1H), 

7.66 (s, 211), 7.62 (s, 1H), 7.48 (dt, J= 8.3, 4.1 Hz, 1H), 3.65 (s, 3H), 3.28 (d, J= 7.5 Hz, 514), 

3.26 - 2.95 (m, 8H), 2.07 (dd, J= 10.6, 4.4 14z, 1H), 1.92 (dd, J= 10.6, 7.4 Hz, 114), 1.79 - 1.55 

(m, 2H). LCMS (ES+) m/z 461 (M+1) 

	

10 	Example 324 5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]- 

2-(2-fluorophenyethiazole-4-carboxamide 324 

Following the procedure Example 101, reacting tert-butyl ((4R,5R)-1-(4-amino-l-

methy1-1H-pyrazol-5-y1)-5-methoxyazepan-4-y1)carbamate and 5-((tert-butoxycarbonyDamino)-

2-(2-fluorophenypthiazole-4-carboxylic acid gave 324 (118 mg, 63% over two steps). I H 

	

15 	(400 MHz, DMSO) 6 8.94 (s, 1H), 8.30 (t, J= 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 -

1.81 (m, III), 1.77 - 1.54 (in, 211). LCMS 	460 (N1-1) 

Example 325 5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-methympyrazot-g-yti-

2-(2-fluoro-5-methyl-phenyl)thiazole-4-carboxamide 325 

	

20 	Following the procedure Example 101, reacting tert-butyl ((4R,5R)-1-(4-amino- I - 

methy1-1H-pyrazo1-5-y1)-5-methoxyazepan-4-yOcarbamate and 5-((tert-butoxycarbonyeamino)-

2-(2-fluoro-5-methylphenyOthiazole-4-carboxylic acid gave 325 (70.8 mg, 40% over two steps). 

1H NMR (400 MHz, DMSO) 6 8.98 (s, 1H), 8.07 (d, J= 7.4 Hz, 114), 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, 8H), 2.37 (s, 3H), 2.11 - 1.95 

	

25 	(m, 1H), 1.91 - 1.79 (m, 1H), 1.79 -1.53 (rn, 2H). LCMS (ES+) m/z 474 (M+1). 

Example 326 5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]- 

2-(2,5-difluorophenypthiazole-4-carboxamide 326 

Following the procedure Example 101, reacting tort-butyl ((4R,5R)-1-(4-amino-l- 

methy1-1H-pyrazol-5-y1)-5-methoxyazepan-4-yOcarbamate and 5-((tert-butoxycarbonypamino)- 

	

30 	2-(2,5-difluorophenypthiazole-4-carboxylic acid gave 326 (64.2 mg, 33.6% over two steps). 1 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, J = 12.0 Hz, 4H), 3.21 - 2.89 (m, 6H), 

2.10 -1.97 (m, 114), 1.89 -1.79 (m, 114), 1.78 - 1.53 (m, 2H). LCMS (ES+) m/z 478 (M+1) 

Example 327 5-amino-N45-(4-amino-5-hydroxy-azepan-l-y1)-1-methyl-pyrazol-4-ylk 

	

35 	2-(2,6-difluorophenyl)thiazole-4-carboxamide 327 
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Chiral separation by SFC of racemic 5-amino-N45-(4-amino-5-hydroxy-azepan-l-y1)-1-

methyl-pyrazol-4-y1]-2-(2,6-difluorophenyfithiazole-4-carboxamide gave single enantiomer 327. 

lI NMR (400 MHz, DMSO) 6 9.14 (s, 1H), 7.60 (s, 1H), 7.57 — 7.41 (m, 3H), 7.27 (t, J = 8.7 Hz, 

214), 3.77 (d, J = 7.1 Hz, 1H), 3.62 (s, 3H), 3.25 — 2.91 (m, 5H), 1.96 — 1.78 (m, 214), 1.72 —1.55 

	

5 	(m, 2H). LCMS (ES+) m/z 464 (M+1) 

Example 328 5-amino-N-[5-(4-amino-5-hydroxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]- 

2-(2,6-difluorophenyfithiazole-4-carboxamide 328 

Following the procedures of Example 333, and starting from 5-azido-1-(1-methyl-4- 

nitro-1H-pyrazol-5-yDazepan-4-olwhich is the second eluting peak on chiral separation, 328 

	

10 	was obtained (18%). 114 NMR (400 MHz, DMSO) 6 8.85 (s, 1H), 7.60 — 7.39 (m, 4H), 7.27 (t,.1 

= 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, 214), 1.76 

— 1.62 (m, 1H), 1.62— 1.45 (m, 111). LCMS (ES+) m/z 464 (M+1) 

Example 331 5-amino-N45-(4-amino-5-fluoro-azepan-l-y1)-1-cyclopropyl-pyrazol-4-

y11-2-(2.6-difluorophenyfithiazole-4-carboxamide 331 

	

15 	Racemic trans- tert-butyl N-[1-(2-cyclopropy1-4-nitro-pyrazol-3-y1)-5-fluoro-azepan-4- 

yl]carbamate was chirally separated on AD column with 20% methanol w/ 0.1% NH4OH. 

Fo [lowing the procedures in Example 369, the second eluting peak was convened to 331. 

NMR (400 MHz, DMSO) 6 8.83 (s, 1H), 7.59 — 7.40 (m, 4H), 7.26 (t, J = 8.7 Hz, 2H), 4.44 (dtd, 

J = 47.9, 8.3, 3.7 Hz, I H), 3.54 (tt, J = 7.5, 3.9 Hz, 1H), 3.27 — 3.05 (m, 5F1), 2.23 — 2.09 (m, 1H), 

	

20 	2.01 — 1.77 (m, 4H), 1.70 — 1.53 (m, 1H), 1.03 (dd, J = 7.4, 3.8 Hz, 2H), 0.94 (dd, J 6.8, 4.6 Hz, 

211). LCMS (ES+) m/z 492 (M+1) 

Example 332 5-amino-N45-(4-amino-5-fluoro-azepan-l-y0-1-cyclopropykpyrazol-4- 

y1]-2-(2,6-difluorophenyfithiazole-4-carboxamide 332 

Following the preparation of 331, the first eluting peak was converted to single 

	

25 	enantiomer 332. 	NMR (400 MHz, DMSO) 6 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 (m, 1H), 3.32 — 3.10 (m, 

5H), 2.24 — 2.07 (m, 1H), 2.03 —1.85 (m, 214), 1.74 — 1.59 (m, 1H), 1.04 (dd, J= 8.3, 4.1 Hz, 

2H), 0.96 (dd, J= 10.3, 5.8 Hz, 2H). LCMS (ES+) rub: 492 (M+1) 

Example 333 5-amino-N-[5-(4-amino-5-hydroxy-azepan-l-y1)-1-methyl-pyrazol-4-yl]- 

	

30 	2-(2,6-difluorophenyfithiazole-4-carboxamide 333 

Step A.: A solution of 5-azido-1-0-methy1-4-nitro-114-pyrazol-5-y0azepan-4-ol (502 mg, 

1.78 mmol) (first eluting peak on chiral separation) in THE/water (15 inL/ 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 NaHC013  

	

35 	solution (20 mL). The aqueous layer was extracted with EtOAc (50 mL) and the combined 
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organic layers were dried over MgSO4  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 trifluoroacctic anhydride (0.29 mL, 2.05 mmol). The reaction mixture was allowed to warm 

to room temperature and stirred for 4 hr. Water (20 mL) was added and the mixture extracted 

	

5 	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 100% 

EtOAc/heptane) gave 2,2,2-trifluoro-N45-hydroxy-1-(1-methy1-4-nitro-IH-pyrazol-5-yflazepan-

4-ypacetamide as a yellow oil (626 mg, 88%). A solution of this oil (554 mg, 1.57 mmol) in 

Me0H (20 mL) was treated with ammonium formate (1002 mg, 15.7 mmol) and 10% palladium 

	

10 	on carbon (50 mg). The mixture was heated at 65 °C for I 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 NaHCO3  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 MgSO4  and concentrated under reduced pressure to give N-(144-amino- I -methyl-1H- 

	

15 	pyrazol-5-y1)-5-hydroxyazepan-4-y1)-2,2,2-trifluoroacetamide as an orange form. 

Step B: To a solution of N-(1-(4-amino-l-methyl-IH-pyrazol-5-y1)-5-hydroxyazepan-4-

y1)-2,2,2-trifiuoroacetamide (504 mg. 1.57 mmol) in DCM (20 mi.) was added D1PEA (1.65 mL, 

9.42 mmol), PyBOP (1.17 mg, 2.20 mmol) and 5-(tert-butoxycarbonylamino)-242,6-

difluoropheny1)-thiazole-4-carboxylic acid (559 mg, 1.57 mmol) and the mixture was stirred at 

	

20 	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 (0 to 100% 

EtOAc/heptane) gave ten-butyl 242,6-difluoropheny1)-44544-hydroxy-542,2,2-

trifluoroacetamido)azepan-l-y1)-1-methyl-1H-pyrazol-4-ylcarbamoyl)thiazo I-5-ylcarbamate as 

	

25 	an off-white solid (240 mg, 23%). This solid (240 mg, 0.36 mmol) was stirred with HO in 1,4- 

dioxane (4 M, 6 mL, 24 mmol) in Me0H (5 mL) at room temperature for 18 h. The solvent was 

removed under reduced pressure, basified with saturated NaHCO3, and extracted with ethyl 

acetate (3x). The combined organic layers were dried over MgSO4 and the solvent removed 

under reduced pressure and the residue purified by preparative HPLC to afford 333. LCMS (ES+) 

	

30 	tn/z 464 (M+1) 

Example 334  5-amino-242,6-difluoropheny1)-N-p-methyl-5-[(4S)-4-[(3-methyloxetan- 

3-yOmethylamino]azepan-l-ylbyrazol-4-ylithiazole-4-carboxamide 334 

To a solution of (S)-tert-butyl (4-((5-(4-aminoazepan- I -y1)-1-methyl-1H-pyrazol-4- 

yDearbamoy0-2-(2,6-difluorophenyl)thiazol-5-y1)carbamate (103 mg, 0.19mmol) in acetonitrile 

	

35 	(2 mL) and THE (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 

rnLx3). The organic layer was separated, dried over MgSO4  and concentrated under reduced 

pressure. Purification via silica gel column chromatography (0 to 15% methanol/DCM) gave 

	

5 	tert-butyl N42-(2,6-difluoropheny1)-41H-methyl-544R)-4-[(3-methyloxetan-3- 

y1)methylamino]azepan-l-ylbyrazol-4-yllcarbamoyl]thiazol-5-yllcarbamate (130mg, 

quantitative). This solid (130 mg, 0.21 mmol) was stirred with TFA (3 mL) and DCM (3 mL) at 

room temperature for 1 h. The solvent was removed under reduced pressure, basified with 

saturated NaHCO3, and extracted with ethyl acetate (3x). The combined organic layers were 

	

10 	dried over MgSO4  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) 6 8.66 (s, 1H), 

8.18 (s, 1H), 7.56 (s, 1H), 7.55 - 7.41 (m, 3H), 7.26 (t, I = 8.7 Hz, 2H), 4.28 (d, J= 5.6 Hz, 2H), 

4.12 (d, J= 5.5 Hz, 2H), 3.65 (s, 314), 3.23 - 3.00 (m, 4H), 2.83 - 2.70 (m, 1H), 2.70 - 2.58 (m, 

2H), 1.99 - 1.77 (m, 3H), 1.68 - 1.51 (m, 3H), 1.17 (s, 3H). LCMS (ES+) m/z 532 (M+1) 

	

15 	Example 335  5-amino-2-(2,6-difluoropheny1)-N15-[(4S)-4-(2- 

hydroxyethylamino)azepan-1-y11-1-methyl-pyrazol-4-ylithiazole-4-carboxamide 335 

Following the procedures in Example 334, except for replacing 3-(iodomethyl)-3 methyl-

oxeiane with 2-iodoethanol, gave tert-butyl N-[2-(2,6-difluoropheny1)-4-115-[(4R)-4-(2- 

hydroxyethylamino)azepan-1-y1]-1-methyl-pyrazol-4-yl]carbamoyl]thiazo1-5-ylicarbamate 

	

20 	(37mg, 38%) and tort-butyl N-144[5-K4R)-44bis(2-hydroxyethyDaminotazepan-1-y11-1-methyl- 

pyrazol-4-yl]carbamoyl]-2-(2,6-difluorophenyl)thiazol-5-ylicarbamate (10mg, 9.6%). Following 

the deprotection procedure in Example 334, tert-butylN42-(2,6-difluoropheny1)-44[5-[(4R)-4-

(2-hydroxyethylamino)azepan-l-y1]-1-methyl-pyrazol-4-ylicarbamoylithiazol-5-ylIcarbamate 

was converted to 335 (16.7 mg, 31%). 1 H NMR (400 MHz, DMS0) 6 8.69 (s, 114), 8.27 (s, 1H), 

	

25 	7.59 - 7.41 (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, 314). LCMS (ES+) 

rn/z 492 (M+1) 

Example 336  5-amino-N45-[(4S)-4-[bis(2-hydroxyethypamino]azepan-1-y1]-1-methyl-

pyrazol-4-y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide 336 

	

30 	In the preparation of 335, tert-butyl N-[44[5-[(4R)-4-[bis(2-hydroxyethypamino]azepan- 

l-y11-1-methyl-pyrazol-4-yllcarbamoy11-2-(2,6-difluorophenyl)thiazol-5-ylicarbamate was 

deprotected following the procedure in Example 334 to give 336 (6mg, 71%). 1H NMR (400 

MHz, HMSO) 6 8.63 (s, 1H), 8.24 (s, 1H), 7.56 (s, 1H), 7.55 - 7.41 (m, 3H), 7.27 (t, J= 8.7 Hz, 

2H), 3.65 (s, 3H), 3.19 - 3.02 (m, 7H), 2.85 - 2.71 (m, 2H), 2.46 (t, J = 6.2 Hz, 4H), 1.92 --1.75 

	

35 	(m, 3H), 1.67 -1.50 (m, 314). LCMS (ES+) rn/z 536 (M+1) 
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Example 337  5-amino-N45-(4-amino-5-hydroxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-

2-(2,6-difluorophenypthiazole-4-carboxamide 337 

Chiral separation by SFC of 5-amino-N45-(4-amino-5-hydroxy-azepan-1-y1)-1-methyl-

pyrazol-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide gave single enantiomer 337. LCMS 

	

5 	(ES+) m/z 464 (M+1) 

Example 340  5-amino-2-(2,6-difluoropheny1)-N-H -methy1-5-(5-oxo-1 4-oxazepan-4- 

yepyrazol-4-ylithiazole-4-carboxamide 340 

Following the procedure in Example 101, starting from 4-(1-methy1-4-nitro-IH-pyrazol- 

5-y1)-1,4-oxazepan-5-one gave 340 as a white solid (45 mg, 70% over three steps). 'El NMR 

	

10 	(400 MHz, CDCI3) 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-difluoropheny1)-N41-methyl-5-(8-oxa-3- 

azab cyclo[3.2.1]octan-3-yOpyrazol-4-yllthiazole-4-carboxamide 341 

Following the procedure in Example 101, starting from 3-(1-methyl-4-nitro-IH-pyrazol- 

	

15 	5-y1)-8-oxa-3-azabicyclo[3.2.1]octane gave 341 as a white solid (49 mg, 40% over three steps). 

H NMR (400 MHz, d5-DMSO) 6 8.71 (s, 1H), 7.56-7.52 (m, 3H), 7.47 (s, 1H), 7.30-7.24 (m, 

211), 4.'27 ( br s, 211), 3.68 (s, 3H), 3.35-3.32 (m, 211), 2.68 (d,,I = 10.9 Hz, 2H), 2.09-1.97 (m, 

2H), 1.82-1.79 (m, 2H). LCMS (ES-0 m/z 447 (Mt() 

Example 342  5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-[(4S)-4-(oxetan-3- 

	

20 	y I madly lamino)azeparr 1-yllpyrazol-4-yl]thiazo le-4-carboxamide 342 

Following the procedures of Example 334, except for replacing 3-(iodomethyl)-3-methyl-

oxetane with 3-(iodomethyl)oxetane, gave tert-butyl N42-(2,6-difluoropheny1)-4-al-methyl-5-

[(4R)-4-(oxetan-3-ylmethylamino)azepan-l-yl]pyrazol-4-ydcarbamoyl]thiazol-5-ylicarbamate 

(17mg, 25.5%) and tert-butyl N-[44[5-[(4R)-4-[bis(oxetan-3-ylmethypamino]azepan-1-yl]-1- 

	

25 	methyl-pyrazol-4-yl]carbamoy1]-2-(2,6-difluorophenyOthiazol-5-ylicarbamate (19mg, 25.6%). 

Following the deprotection procedure in Example 334, tert-butyl N42-(2,6-difluoropheny1)-4-

RI-methyl-5-[(4R)-4-(oxetan-3-ylmethylamino)azepan-1-ylbyrazol-4-ylicarbamoyllthiazo 45-

yllcarbamate was converted to 342 (4.1 mg, 29%). LCMS (ES+) m/z 518 (M+1) 

Example 343  5-amino-N45-[(4S)-4-[bis(oxetan-3-ylmethyl)amino]azepan-l-y1]-1- 

	

30 	methyl-pyrazol-4-y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide 343 

In the preparation of 342, tert-butyl N-[44[5-[(4R)-4-[bis(oxetan-3-

ylmethyDamino]azepan-1-y11-1-methyl-pyrazol-4-yllcarbamoyl]-2-(2,6-difluorophenypthiazol-

5-ylicarbamate 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,5S)-4-amino-5-fluoroazepan-l-y1)-1-ethyl-IH-pyrazol-

4-y1)-2-(2,6-difluorophenyl)thiazole-4-earboxamide 348 

Following the procedures in Example 101, starting from ten-butyl 1-(1-ethyl-4-nitro-lH-

pyrazol-5-yl)-5-fluoroazepan-4-ylcarbamate gave 348 as a white solid (37 mg, 23% over three 

	

5 	steps). 'H NMR (400 MHz, CDCI3) 6 8.64 (s, 1H), 7.88 (s, 1H), 7.39-7.26 (m, 1H), 7.03 (t, J 

8.7 Hz, 2H), 6.17 (s, 2H), 4.48 (dtd, J= 48.0, 8.7, 3.6 Hz, 1H), 4.02 (q, J = 7.2 Hz, 2H), 3.38-

3.13 (m, 6H), 2.32-2.18 (m, IH), 2.14-1.93 (m, 2H), 1.85-1.79 (m, 114), 1.83-1.57 (m, 1H), 1.43 

(t, J = 7.2 Hz, 3H). LCMS (ES+) m/z 480 (M+1) 

Example 349 5-amino-N45-(3-azabieyelo[3.2.1]oetan-3-y1)-1-methyl-pyrazol-4-y1]-2- 

	

10 	(2,6-difluorophenyOthiazole-4-carboxamide 349 

Following the procedure for Example 101, starting from 3-(1-methy1-4-ni ro-1H-pyrazol-

5-y1)-3-azabicyclo[3.2.1]octane gave 349 as an off-white solid (80 mg, 30% over three steps). 'H 

NMR (400 MHz, CDC13) 6 8.57 (s, 1H), 7.86 (s, 1H,) 7.39-7.22 (m, 1H), 7.04-6.99 (m, 2H), 6.12 

(br s, 2H), 3.76 (s, 3H), 3.25 (d J= 10.4 Hz, 2H), 2.81-2.78 (dd J= 10.4, 3.4 Hz, 2H) 2.24 (br s. 

	

15 	2H), 1.86 (d, J= 7.7 Hz, 2H), 1.72-1.69 (m, 2H), 1.60 (Ur s, 2H). LCMS (ES+) miz 445 (M-1) 

Example 350 5-amino-2-(2,6-difluorophenyl)-N45-(1,1-dioxo-1,4-thiazepan-4-y1)-1- 

I-, vrazol-4-ylithiazolc-4-carboxamide 350 

Following the procedure for Example 101, starting from 4-(1-methyl-4-nitro-1H-pyrazol- 

5-y1)-1,4-thiazepanc 1,1-dioxide gave 350 as an off-white solid (52 mg, 20% over three steps). 

	

20 	111. NMR (400 MHz, CDC13) 6 8.45 (s, 1H), 7.74 (s, 1H), 7.36-7.32 (m, 	7.07-7.01 (m, 2H), 

6.12 (br s, 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-l-y1)-1-m thyl-

pyrazol-4-y1]-2-(2,6-difluorophenyethiazole-4-carboxamide 352 

	

25 	Chiral separation by SFC of 5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-1-34)- 

1-methyl-pyrazol-4-y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide gave single enantiomer 

352. 111 NMR (400 MHz, DMSO) 6 8.85 (s, 1H), 8.46 (s, 1H), 7.64 (s, 1H), 7.60 — 7.44 (m, 3H), 

7.29 (t, J = 8.7 Hz, 2H), 3.65 (s, 314), 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, J= 14.3 14z, 1H), 1.92 — 1.82 (m, 1H), 1.71 --1.57 (m, 

	

30 	1H), 1.48 (dd, J = 14.3, 10.8 Hz, IH), 0.99 (s, 3H). LCMS (ES+) m/z 492 (M+1) 

Example 353 5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-l-y1)-1-methyl- 

pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-earboxamide 353 

Chiral separation by SFC of 5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-l-y1)- 

1-methyl-pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-earboxamide gave single enantiomer 

	

35 	353. 1H NMR (400 MHz, DMSO) 8 8.85 (s, IH), 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, J= 14.2 Hz, 1H), 1.93 — 1,80 (m, 1H), 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-difluoropheny1)-N41-methyl-5-(9-oxa-3,7- 

	

5 	diazabicyclo[3.3.1]nonan-3-yl)pyrazol-4-yl]thiazole-4-carboxamide 354 

Step A. To a microwave reaction vial was added 5-chloro-1-methyl-4-nitro-IH-pyrazole 

(141 mg, 0.88 mmol), tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (200 mg, 

0.88 mmol). Ethanol (8 mL) and diisopropylethylamine (0.92 mL, 5.25 rnmo) were added and 

the mixture was irradiated with a microwave for 60 min at 130 °C. The mixture was cooled, 

	

10 	concentrated and purified via flash chromatography, ethyl acetate / heptane 0% to 100% to 

afford yellow oil tert-butyl 7-(2-methy1-4-nitro-pyrazol-3-34)-9-oxa-3,7-

diazabicyclo[3.3.1]nonane-3-carboxylate (202 mg, 65%). 

StepB: A solution of the above yellow oil in Me0H (30 mL) was passed through the H-

Cubc-R• (60 bar, 60°C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was 

	

15 	removed under reduced pressure to afford tert-butyl 7-(4-amino-2-methyl-pyrazol-3-y1)-9-oxa- 

3.7-diazabicyclo[3.3.1]nonane-3-carboxylate as a brown oil. To a solution of this oil in DCM (10 

a ,  added 5-(ten-butoxvcarbonylammo)-2-(2,6-ditluorophenylnhiazole-4-carboxylic acid 

(260 mg, 0.74 mmol), EyBOP (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 ml) was added and the mixture was 

	

20 	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 

chromatography (0-100% Et0Ac/heptane) gave tert-butyl 744-[[5-(tert-butoxycarbonylamino)-

2-(2,6-difluorophenyl)thiazole-4-carbonyl]aminol-2-methyt-pyrazol-3-M1-9-oxa-3,7-

diazabicyclo[3.3.1]nonanc-3-carboxylate (380mg, quantitative). 

	

25 	Step C: This solid (380 mg, 0.57 mmol) was stirred with TEA (7 mL) and DCM (10 mL) 

at room temperature for 1 h. The solvent was removed under reduced pressure, basified with 

saturated NaHCO3, and extracted with ethyl acetate (3x). The combined organic layers were 

dried over MgSO4 and the solvent removed under reduced pressure and the residue purified by 

preparative HPLC to afford 354 (82mg, 29%). 1H NMR (400 MHz, DMSO) 6 9.58 (s, 1H), 7.63 

	

30 	— 7.40 (m, 4H), 7.27 (t, J = 8.6 Hz, 2H), 3.66 (s, 31-1), 3.62 (d, J = 19.8 Hz, 3H), 3.20 — 2.86 (m, 

7H). LCMS (ES-) in/z 462 (M+1) 

Example 357 5-amino-N-(5-((4R,5R)-4-amino-5-fluorocyclohepty0-1-methyl-1H- 

pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 357 

To a solution/suspension of ten-butyl 2-(2,6-diffuorophenyI)-4-(5-(4-fluoro-5-(2,2,2- 

	

35 	trifluoroacetamido)cycloheptyl)-1-methyl-1H-pyrazol-4-ylcarbamoyl)thiazol-5-yicarbamate 



WO 2013/045461 	 - 332 - 
	 PCT/EP2012/068899 

(Diastereomer I) (49 mg, 0.074 mmol) in Me0H (2 mL) was added a solution of HCl 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 Me0H/water (5 mU5 mL) and 

treated with K2CO3 (51 mg, 0.37 mmol). The mixture was heated at 65 °C for 18 hr. The Me0H 

	

5 	was removed under reduced pressure and the aqueous residue was extracted with 5% 

Me0H/DCM (2 x 30 mL). The organic layers were combined, dried over MgSO4 and 

concentrated under reduced pressure. The residue was dissolved in Me0H and loaded onto an 

SCX column. The column was washed with Me0H, eluted with 3 N ammonia in Me0H and the 

solvent removed under reduced pressure to give 357 (Diastereomer I) as a beige solid (10 mg, 

	

10 	29% over two steps). 'El NMR (400 MHz, CDC13) 8 8.44 (s, 1H), 7.76 (s, IH), 7.35-7.28 (m, 

7.07-6.99 (m, 2H), 6.11 (s, 2H), 4.46-4.29 (m, I H), 3.83 (s, 3H), 3.23-3.13 (n, 111), 2.84-2.76 

(m, 1H), 2.26-1.81 (n, 6H), 1.60-1.40 (n, 2H). Alkyl NH2 not observed. LCMS (ES+) m/z 465 

(M+1) 

F xamrle  358  5-amino-N-(5-((4R,5R)-4-amino-5-fluorocyclohepty1)-1-methy1-1H- 

	

15 	pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 358 

To a suspension offers-butyl 2-(2,6-difluorophenyI)-4-(5-(4-fluoro-5-(2,2,2-

tritluerox.ttarmdo )cyclohepty1)-1-methyl-lii-pyrazol-4-ylcarbamoyl it hi azo I-5-y lcarbamate 

(thastereomer 2) (28 mg, 0.042 mmol) in Me0H (2 mL) was added a solution of HCl in dioxane 

(4 M. 1.1 mL. 4.24 mmol) and the mixture was stirred at room temperature for 18 hr. The solvent 

	

20 	was removed under reduced pressure and the residue was dissolved in Me0H/water (3 m.U3 

mL), treated with K2CO3 (29 mg, 0.21 mmol) and heated at 60 °C for 18 hr. The Me0H was 

removed under reduced pressure and the aqueous residue was extracted with 5% Me0H/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, 

	

25 	86% over two steps). 'H NMR (400 MHz, CDC13) 8 8.44 (s, I H), 7.76 (s, 1H), 7.34-7.29 (n, 1H), 

7.03 (t, J= 8.7 Hz, 2H), 6.11 (s, 2H), 4.474.29 (m, 1H), 3.83 (s, 3H), 3.23-3.12 (n, 1H), 2.86-

2.75 (n, I H), 2.25-1.84 (m, 6H), 1.60-1.40 (n, 2H). Alkyl NH2 not observed. LCMS (ES+) m/z 

465 (M+1) 

Example 359  5-amino-N-(5-(2,6-diazaspiro[3.4]octan-6-y1)- l-methyl-pyrazol-4-y11-2- 

	

30 	(2,6-difluorophenyl)thiazole-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[3.4]octane-2-carboxylate, 

gave 359 . NMR (400 MHz, DMSO) 8 8.70 (s, I H), 8.44 (s, IH), 7.58 - 7.44 (n, 3H), 7.39 (s, 

1 H), 7.26 (t, J= 8.6 Hz, 2H), 3.61 (s, 5H), 3.56 (d, J= 8.2 Hz, 4H), 3.21 (t, J= 6.8 Hz, 2H), 2.10 

	

35 	(t, J= 6.9 Hz, 2H). LCMS (ES+) m/z 446 (M+1) 
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Example 360 5-amino-2-(2,6-difluoropheny1)-N11-methyl-5-(1-oxo-2,8-

diazaspiro[4.5jclecan-8-yl)pyrazol-4-ylithiazole-4-carboxamide 360 

Following the procedures in Example 354, replacing tert-butyl 9-oxa-3,7-

diazabicyclo[3.3.1]nonane-3-carboxylate with 3,8-diazaspiro[4.5]decan-4-one, gave 360. I li 

	

5 	NMR (400 MHz, DMSO) 8 8.78 (s, 1H), 7.58 - 7A3 (m, 4H), 7.26 (t, J = 8.7 Hz, 2H), 3.64 (s, 

3H), 3.21 - 3.07 (m, 411), 3.07 - 2.92 (m, 2H), 1.97 (t, J = 6.8 Hz, 211), 1.86 -1.74 (m, 311), 1.41 

(d, J = 12.9 Hz, 2H). LCMS (ES+) m/z 488 (M+1) 

Example 361 5-amino-N45-(2,7-diazaspiro[3.4]octan-2-y1)-1-methyl-pyrazol-4-y1]-2-

(2,6-difluorophenyl)thiazole-4-carboxamide 361 

	

10 	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[3.4]octane-7-

carboxylate; oxalic acid, gave 361. 1 H NMR (400 MHz, DMSO) 8 8.73 (s, 11-1), 7.60 - 7.43 (m, 

3H), 7.27 (t,J= 8.6 Hz, 214), 7.15 (s, 1H), 4.04 (d,J= 7.0 Hz, 2H), 3.97 (d,J= 7.0 Hz, 2H), 

3.57 (b. 3H), 3 11 (r. 	7.3 Hz. 214). 2.89 (s, 1H), 2.73 (s, 1H), 2.14 (t, J= 7.3 Hz, 2H), 2.07 (s, 

	

15 	2H). LCMS (ES+) raiz 446 (M+1) 

Example 362 5-amino-N4514-(azetidin-3-y0-1,4-diazepan-1-y1]-1-methyl-pyrazol-4-

y111-2-(2,6-mtluorophenyinhiazolc-4-carboxamidc 362 

Step A: I o a microwave reaction vial was added 5-chloro-I-methyl-4-nitro-IH-pyrazole 

(500 mg, 3.10 mmol). tert-butyl 1.4-diazepanc-l-carboxylate (744 mg, 3.72 mmol). Ethanol (15 

	

20 	ml.) and diisopropylethylamine (3.23 mL, 18.57 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 tort-

butyl 4-(2-methy1-4-nitro-pyrazol-3-y1)-1,4-diazepane-1-carboxylate (690 mg, 69%). 

Step B: A solution of ten-butyl 4-(2-methy1-4-nitro-pyrazol-3-y1)-1,4-diazepane-1- 

	

25 	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 

MgSO4 and the solvent removed under reduced pressure and the residue purified via silica gel 

column chromatography (0-10% methanoUDCM) to gave 1-(2-methy1-4-nitro-pyrazol-3-y1)-1,4- 

	

30 	diazepane (88 mg, 64%). This was dissolved in acetonitrile (3 mL). tert-Butyl 3-iodoazetidine-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 ml) was added and the mixture was extracted with 

DCM (50 InL). The organic layer was washed with water (20 mL), separated, dried over MgSO4 

	

35 	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 344-(2-methy1-4-nitro-pyrazol-3-

y1)-1,4-diazepan-1-yllazetidine-1-carboxylate (144 mg, 97%). 

Step C: Following the procedures of Example 354, tert-butyl 344-(2-methy1-4-nitro-

pyrazol-3-y1)-1,4-diazepan-1-yliazetidine-1-carboxylate was converted to 362. 1 H NMR (400 

	

5 	MHz, DMSO) 6 8.71 (s, 114), 8.36 (s, 1H), 7.62 —7.41 (m, 411), 7.29 (t, J= 8.7 Hz, 2H), 4.12 -- 

3.96 (m, 1H), 3.89 — 3.75 (m, 111), 3.66 (s, 3H), 3.59 (dd, J= 17.1, 10.1 Hz, 411), 3.41 (dd, J-

14.3, 7.1 Hz, 2H), 3.21 (t, J= 5.4 Hz, 4H), 2.68 — 2.54 (m, 21-1), 1.91 —1.73 (m, 2H). LCMS 

(ES+) m/z 489 (M+1) 

Example 363 5-amino-N-1,5-(3,3-difluorocyclohepty1)-1-methyl-pyrazol-4-ytj-2-(2,6- 

	

10 	difluorophenyl)thiazole-4-carboxamide 363 

A solution of (E)-5-(6x6-difluorocyclohept-1-eny1)-1-methyl-4-nitro-1H-pyrazole (0.14 g, 

0.54 mmol) in Me014 (10 mL) wa,t,  passed through the H-Cube® (full H2, 65 °C, flow rate: 1 

mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under reduced pressure to 

atTord an oii. This was dis..4)1,  ;),) i  D \I (20 mi.) and DIPEA (0.28 nil) and PyBOP (0.42 g, 

	

15 	0.81 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-earboxylic acid 

(211 mg, 0.59 mmol) were added. The mixture was stirred at room temperature for 18 hr, diluted 

with DC M (30 mL, and wa),);=,.53 \,) 	 organic layer was separated and the 

solvent removed under reduced pressure. Purification via silica get column chromatography (0-

50% EtOAc/isohexane) gave a foam (210 mg). A solution of this foam (200 mg) in McOH (2 

	

20 	mL) was treated with a solution of 'ICI hi dioxanc (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 dissolved in EtOAC (25 mL) and washed with saturated aqueous NaHCO3  (2 x 20 

niL) 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 

	

25 	(Enantiomer 1) as a white solid (6.3 mg, 5% over three steps). 'H NMR (400 MHz, CDC13) 6 

8.49 (s, IH), 7.79 (s, 111), 7.40-7.30 (m, IH), 7.10-7.00 (m, 2H), 6.13 (s, 2H), 3.88 (s, 314), 3.19-

3.07 (m, 114), 2.68-2.37 (m, 2H), 2.30-1.94 (m, 6H), 1.89-1.57 (m, 2H) 

Example 364 5-amino-N-(54(4S,5S)-4-amino-5-methoxyazepan-l-y1)-1-ethy1-1H-

pyrazol-4-0-2-(2,6-difluorophenypthiazo le-4-carbo xamide 364 

	

30 	Following the procedures in Example 101, starting from tert-butyl I -(1-ethy1-4-nitro-IH- 

pyrazo1-5-y1)-5-methoxyazepan-4-ylcarbamate gave 364 as the monoformate salt as a white solid 

(70 mg, 64% over three steps). 'H NMR (400 MHz, d6-DMS0) 6 8.41 (s, 111), 7.59-7.45 (m, 214), 

7.27 (t, J= 8.8 Hz, 2H), 3.96 (q, J= 7.2 14z, 2H), 3.33-3.27 (m, 4H), 3.23-3.04 (m, 51-1), 2.13 (d, 

J= 14.4 Hz, 1H), 1.96 (d, J=14.4 Hz, 1H), 1.75-1.67 (m, 2H), 1.32 (t, J= 7.2 Hz, 314). 

	

35 	Exehangeables not seen. LCMS (ES+) m/z 492 (M+1) 
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Example 365 5-amino-N-(544S,5S)-4-amino-5-methoxyazepan-l-y1)-1-cyclopropyl-

1 Ii-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 365 

Following the procedures in Example 101, starting from ten-butyl 1-(1-cyclopropy1-4-

nitro-1H-pyrazol-5-y1)-5-methoxyazepan-4-ylcarbamate gave 365 as the monoformate salt as a 

	

5 	white solid (68 mg, 64% over three steps). 1H NMR (400 MHz, c15-DMSO) 6 8.40 (s, 1H), 7.58- 

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, J= 14.4 Hz, 1H), 2.02-1.94 (m, 1H), 1.83-1.66 (m, 2H), 1.07-0.94 (m, 41-1). Exchangeables 

not seen. LCMS (ES+) raiz 504 (M+I) 

Example 366 5-amino-N45-(3,3-difluorocyclohepty1)-1-methyl-pyrazol-4-yll-2-(2,6- 

	

10 	difluorophenyt)thiazote-4-carboxamide 366 

Following the procedure in Example 363 nave 366 (Enantiomer 2) as a white solid (6.6 

mg, 5%). 'H NMR (400 MHz, CDCI3) 6 8.49 (s, 1H), 7.80 (s, 1H), 7.39-7.30 (m, 111), 7.10-7.00 

(m, 2H), 6.13 (s, 2H), 3.88 (s, 3H), 3.17-3.06 (m, 114), 2.64-2.33 (m, 2H), 2.30-1.94 (m, 611), 

1.85-L57 (n, 214) 

	

15 	Example 367 (S)-5-amino-2-(2,6-difluoropheny1)-N11-methyl-5-(2-oxo-1,9- 

diazaspiro[4.6]undccan-9-y1)pyrazo1-4-341thiazole-4-earboxamide 367 

Following procedures in Example 50'4. 367 .1, prepared as a single enanttt 3. r.  11 

NMR (400 MHz, DMSO-d6) 6 8.04 (s, 1H), 7.99 (S, i 11), 7.59 — 7.50 (in, 2H), 7.48 (s, 2H), 7.27 

J = 8.7 Hz, 211), 3.65 (s, 2H), 3.30 (s, 3H), 3.31 — 3.15 (m, 2H), 3.11 — 2.96 (m, 2H),2.15- 

	

20 	2.05 (m, 2H), 1.80 (m, 6H). MS(ESI) m/z: 502 1 1M11-11 

Example 368 (R)-5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(2-oxo-1,9- 

diazaspiro[4.6]undecan-9-yl)pyrazol-4-yfithiazole-4-carboxamide 368 

Following procedures in Example 508, 368 was prepared as a single enantiomer. 1H 

NMR (400 MHz, DMSO-d6) 6 8.64 (s, 114), 7.99 (s, 1H), 7.59 — 7.50 (m, 211), 7.48 (s, 2H), 7.27 

	

25 	(t, J= 8.7 Hz, 2H), 3.65 (s, 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, 61-1). MS(ES1) m/z: 502.1 [M+1-11 ] 

Example 369 5-amino-N45-(4-amino-5-fluoro-azepan-1-y1)-1-ethyl-pyrazol-4-y1]-2- 

(2,6-difluorophenyl)thiazole-4-carboxamide 369 

Racemic trans-tort-butyl (1-(1-ethy1-4-nitro-1H-pyrazo1-5-y1)-5- fluo ro azcpan-4- 

	

30 	yl)carbamate 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. 1 H NMR 

(400 MHz, DMSO) 6 8.82 (s, 11-1), 7.60 (s, 1H), 7.57 — 7.43 (m, 3H), 7.26 (t, J = 8.7 Hz, 2H), 

4.42 (dtd, J = 47.8, 8.2, 3.6 Hz, 1H), 3.95 (q, J = 7.2 Hz, 2H), 3.24 — 3.04 (rn, 5H), 2.18 — 1.76 

(m, 3H), 1.66 — 1.51 (m, 111), 1.32 (t, J = 7.2 Hz, 3H). LCMS (ES+) m/z 480 (M+1) 
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Example 370 5-amino-N45-(4-amino-5-fluoro-azepan-1-A-1-ethyl-pyrazol-4-y1]-2-

(2,6-difluorophenyl)thiazole-4-carboxamide 370 

In the preparation. of 369, the second eluting peak was converted to 370. 1 H NMR (400 

MHz, DMSO) 8 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, 

	

5 	J = 47.9, 3.6 Hz, IH), 3.95 (q, 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+) m/z 480 (M+1) 

Example 371 5-amino-N45-(3,3-difluoro-5-hydroxy-azepan-1-y1)-1-methyl-pyrazol-4-

y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide 371 

Racemic N46,6-difluoro-1-(2-methy1-4-nitro-pyrazol-3-yl)azepan-4-ylloxy-1-p henyl- 

	

10 	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. I  H NMR 

(400 MHz, DMSO) 6 8.76 (s, 1H), 7.61 - 7.40 (m, 4H), 7.26 (, J = 8.6 Hz, 2H), 4.90 (d, J = 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, IH), 

3.17 - 3.01 (m, 1H), 2.43 - 2.23 (m, 2H), 2.00 - 1.73 Ott, 	 (FS-) rrrz 485 (M-1) 

	

15 	Example 372 5-am ino-N45-(3,3-difluoro-5-hydroxy-azepan-l-y1)-1-methyl-pyrazol-4- 

y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 372 

In the preparation of 371, the second clut mg peak 	 - 17 ,  

'H NMR (400 MHz, DMSO) 6 8.76 (s, IH), 7.60 - 7.42 (,m, 4H;t. 7.26 (t, J = 8.6 Hz, 2H), 4.90 (d, 

J = 3.9 Hz, 114), 4.00 (s, 1H), 3.75 - 3.54 (m, 4H), 3.46 - 3.34 (m, 1H), 3.34 - 3.23 (m, 111), 3.16 

	

20 	- 3.03 (m, 1H), 2.45 -2.23 (m, 2H), 2.01 - 1.70 (m, 2H). LCMS (ES+) m/z 485 (M+1) 

Example 373 5-amino-N45-(4-amino-5-fluoro-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-(2-

fluorophertyl)thiazole-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, 1H), 8.28 (t, J = 7.9 Hz, 1H), 7.56 (s, 

	

25 	1H), 7.51 - 7.27 (m, 5H), 4.56 - 4.32 (m, 111), 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 - 1.77 (m, 1H), 1.77 -1.54 (m, 3H), 1.33 (t, J 

7.2 FIz, 3H). LCMS (ES+) m/z 462 (M+1) 

Example 374 5-amino-N45-(4-amino-5-fluoro-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-(2-

fluorophenyl)thiazole-4-carboxamide 374 

	

30 	In the preparation of 373, the second eluting peak of converted to single enantiomer 374. 

'H NMR (400 MHz, DMSO) 8 8.92 (s, 1H), 8.28 (t, J = 7.7 Hz, 1H), 7.56 (s, 1H), 7.50 - 7.23 (m, 

5H), 4.56 - 4.33 (m, 1H), 3.96 (q, J = 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-(544S,5R)-4-amino-5-hydroxyazepan-1-y1)-1-(2,2-

difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 375 

Following the procedure for Example 101, starting from tert-butyl 1-(142,2-

difluoroethyl)-4-nitro-IH-pyrazol-5-y1)-5-hydroxyazepan-4-ylcarbamate gave 375 as the 

	

5 	monoformate salt as a pale brown solid (58 mg, 47% over three steps). 'H NMR (400 MHz, c15- 

DMSO) 6 8.42 (s, IH), 7.65 (s, 1H), 7.58-7.48 (m, IH), 7.28 (t, J= 8.8 Hz, 2H), 6.36 (tt, J= 55.3, 

4.1 Hz, IH), 4.43 (td, J= 14.5, 4.2 Hz, 2H), 4.04 (s, IH), 3.40-3.29 (m, 2H), 3.26-3.18 (m, 1H), 

3.12-3.02 (m, 1H), 2.95 (dt, 1= 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) 

	

10 	Example 376 5-amino-N-(5-((4S,5R)-4-amino-5-methoxyazepan- I -yi)kl-ethyl-IH- 

pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 376 

Following the procedure for Example 101, starting from ten-butyl 1-( I -ethy1-4-nitro-1H- 

pyrazol-5-y1)-5-methoxyazepan-4-ylcarbamate gave 376 as the monoformate salt as a pale 

brown solid (60 mg, 51% over three steps). 'H NMR (400 MHz, ci,;-DVIY;(11 	11 	IH), 7.59 

	

15 	(s, IH), 7.58-7.45 (m, 1H), 7.27 (t, J= 8.8 Hz, 2H), 3.96 (q„J = 7.2 Hz, 2H), 3.42 (dt, 1= 9.8, 

3.0 Hz, 1H), 3.70-3.60 (m, 1H), 3.50-2.94 (m, 5H), 3.09-3.00 (m, 11-1), 3.00-2.91 (m, I H), 2.13- 

2.04 (m. 1144. 2.03-1.91 (m. 11-11. 1.7)-1 65 (m. 211i, 1 31 d,. .J 	7 2 Ht. "31i r 	horreabIc, nor 

observed. LCMS (ES+) m/z 492 (M+ I) 

Example 377 5-amino-N-(5-((4R,5S)-4-amino-5-fluorocycloheptyl)-i-methy I-1H- 

	

20 	pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 377 

Following the procedure in Example 358, starting from tert-butyl 2-(2.6-difluoropheny1)-

4-(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cyclohepty1)- I -methyl-I H-pyrazo 1-4-

ylcarbamoyl)thiazol-5-ylcarbamate (Diastereomer 5) gave 377 (Diastereomer 5) as an off-white 

solid (16 mg, 79% over two steps). 'H NMR (400 MHz, CDCI3) 3 8.46 (s, 1H), 7.79 (s, 1H), 

	

25 	7.38-7.28 (m, 1H), 7.03 (t, J= 8.8 Hz, 2H), 6.14 (s, 2H), 4.88-4.71 (m, 1H), 3.82 (s, 3H), 3.25- 

3.14 (m, 1H), 3.06-2.96 (m, 1H), 2.20-1.83 (m, 7H), 1.78-1.63 (m, 1H). Alkyl NH2  not observed. 

LCMS (ES+) m/z 465 (M+1) 

Example 378 N45-(4-acetamido-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y11-5-

amino-2-(2,6-difluorophenyOthiazole-4-carboxamide 378 

	

30 	To a stirred solution of AT-(4-methyl- I -(1-methyl-4-nitro- I H-pyrazof-5-yflazepan-4- 

ypacetamide (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 

	

35 	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-l-

methy1-1H-pyrazol-5-y1)-4-methylazepan-4-yOacetamide as a brown solid which was used 

without further purification. Following the procedure for Example 149 using this intermediate 

and 5-(tert-butoxycarbonylarnino)-2-(2,6-difluoropheny1)-thiazole-4-carboxylic acid gave 378 as 

	

5 	an off-white foam (54 mg, 19% over three steps). 'H NMR (400 MHz, CDCI3) 6 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, .1 = 13.6, 6.6, 3.1 Hz, 1H), 2.30-2.19 (m, 211), 2.00-1.72 (m, 6H), 1.45 

(s, 3H). LCMS (ES+) m/z 504 (M+1) 

Example 379 5-amino-N-(544R,5R)-4-amino-5-fluorocyclohepty1)-1-methyl-IH- 

	

10 	pyrazo1-4-y1)-2-(2,6-difluorophenyt)thiazole-4-carboxamide 379 

Following the procedure in Example 358, starting from tert-butyl 2-(2,6-difluomphe 1 

4-(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cyclohepty1)- I -methy1-1H-pyrazol-4-

ylcarbamoyOthiazol-5-ylcarbamate (Diastereomer 3 and Diastereomer 4) gave, after purification 

via preparative HPLC, 379 (Diastereomer 3 and Diastereomer 4) as a raceme pair of 

	

15 	enantiomers and as an off-white solid (4 mg, 7% over two steps). 'H NMR (400 MHz, CDCI3) 6 

8.41 (s, 1H), 7.76 (s, 1H), 7.38-7.28 (m, 1H), 7.03 (t, J= 8.7 Hz, 2H), 6.12 (s, 2H), 4.33-4.18 (m, 

ill). 3.83 (s, 311), 3.14-3.05 (m, IF), 	(m, N). 	2.20 Om 1W. 2.1J0-1 

Alkyl NH2  not observed. LCMS (ES±) m/z 465 (M1-1) 

Example 380 5-amino-N-(54(4R,5S)-4-amino-5-fluorocyclohepty1)-1-methyl-IH- 

	

20 	pyrazol-4=y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 380 

Following the procedures in Example 358, starting from tort-butyl 

difluoropheny1)-4-(5-(4-fluoro-5-(2,2,2-trifluoroacetamido)cyclohepty1)-1-methyl-1H-pyrazol-4-

ylcarbamoyethiazol-5-ylcarbamate (Diastereomer 6, Diastereomer 7 and Diastereomer 8) gave, 

after purification via preparative HPLC, 380 (Diastereomer 6 and Diastereomer 7) as a white 

	

25 	foam (8 mg, 15% over two steps). 'H NMR (400 MHz, CDCI3) S 8.47 (s, 1H), 7.75 (s, 1H), 7.38- 

7.29 (m, 1H), 7.02 (t, J= 8.9 Hz, 2H), 6.13 (s, 2H), 4.77 (dd, J= 47.1, 6.6 Hz, 1H), 3.83 (s, 3H), 

3.18 (dd, 1= 23.9, 8.0 Hz, IH), 2.93-2.85 (m, 1H), 2.42-2.32 (m, 1H), 2.18-1.55 (m, 7H). Alkyl 

NH2  not observed. LCMS (ES+) in/z 465 (M+1) 

Example 381 5-amino-N-(54(4R,5S)-4-amino-5-fluorocyclohepty0-1-methyl-114.- 

	

30 	pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 381 

Following the procedures in Example 358, starting from tert-butyl 

d ifi uoropheny1)-4-(5-(4-fluoro-5 -(2,2,2-trifluoroacetamido)cyc lo heptyl)-1-methyl-1H-pyrazol-4- 

ylcarbamoyOthiazol-5-ylearbamate (Diastereomer 6, Diastereomer 7 and Diastereomer 8) gave, 

after purification pia preparative HPLC, 381 (Diastereomer 8) as an off-white solid (9 mg, 17% 

	

35 	over two steps). 'H NMR (400 MHz, CDC13) 8.46 (s, 1H), 7.80 (s, IH), 7.36-7.29 (m, 1H), 7.03 
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(t, I = 8.8 Hz, 2H), 6.11 (s, 2H), 4.88-4.72 (m, 1H), 3.82 (s, 3H), 324-3.15 (m, 1H), 3.05-2.97 

(m, 1H), 2.13-1.82 (m, 7H), 1.74-1.67 (m, 1H). Alkyl NI-I2  not observed. LCMS (ES+) m/z 465 

(M+1) 

Example 383 5-amino-N-(5-cyclohepty1-1 ethy -pyrazol-4-y1)-2-(2,6- 

	

5 	d fluorophenypthiazole-4-carboxamide 383 

A solution of (Z)-5-(1-fluorocyclohept-4-eny1)-1-methyl-4-nitro-1H-pyrazole (100 mg, 

0.42 mmol) in Me0H (30 mL) was passed through the H-Cube® (full H2, 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 inmol) in DCM (20 mL) was added 

	

10 	DIPEA (1 mL), PyBOP (606 mg, 1.17 mmol) and 5-(tert-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 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 (30-40% 

	

15 	EtOAc/isohexane) gave tert-butyl 4-(5-cyclohepty1-1-methyl-1H-pyrazol-4-ylcarbamoy1)-2-(2,6- 

difluorophenyl)thiazol-5-ylcarbamate as a cream solid (140 mg). This solid (130 mg, 0.25 mmol) 

was stirred with HO in dioxane 	M, 3.1 mL., 12.2 mmol) in NikOkit3 mL) at room 

temperature for 18 hr. The solvents were removed under reduced pressure and the residue was 

dissolved in Me014 and loaded onto an SCX column. The column was washed with McOH, 

	

20 	eluted with 2 N ammonia in WO H and the solvent removed under reduced pressure. 

Purification via preparative HPLC gave 383 as a cream solid (45 mg, 25% over three steps). 'H 

NMR (400 MHz, CDC13) 6 8.59 (s, 1H), 7.85 (s, 1H), 7.35-7.29 (m, III), 7.02 (t, J= 8.9 Hz, 214), 

6.10 (s, 2H), 3.83 (s, 314), 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) 

	

25 	Example 384 N-[5-(4-acetamido-4-methyl-azepan-l-y1)- I -methyl. yrazol-4-y1]-5- 

a 	o-2-(3-fluoro-2-pyridyl)thiazole-4-carboxamide 384 

Following the procedures in Example 378, starting from N-(4-meth34-1-(1-methyt-4-

nitro-IH-pyrazol-5-ypazepan-4-yOacetamide and 5-(tert-butoxycarbonylamino)-2-(3-

fluoropyridin-2-yl)thiazole-4-carboxylic acid gave 384 as an off-white foam (80 mg, 29% over 

	

30 	three steps). 'H NMR (400 MHz, CDC13) 6 8.57 (s, 1H), 8.41 (d, J = 4.3 Hz, 1H), 7.90 (s, 1H), 

7.52 (t, J= 9.7 Hz, 1H), 7.31 (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, 4H), 2.38-2.21 (m, 21-1), 2.02-1.84 (m, 4H), 1.82-1.74 (m, 3H), 1.51 (s, 3H). 

LCMS (ES+) m/z 487 (M+1) 

Example 385 5-amino-N45-(4-amino-5-ethoxy-azepan-l-y1)-1 ethyl-pyrazol-4-y1]-2- 

	

35 	(2,6-difluorophenyl)thiazole-4-carboxamide 385 
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Following the procedure for Example 107, starting from N-(1-(4-amino-l-methyl-IH-

pyrazol-5-y1)-5-ethoxyazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxycarbonylamino)-

2-(2,6-difluoropheny1)-thiazole-4-carboxylic acid gave 385 as a brown solid (127 mg, 60% over 

two steps). 'H NMR (400 MHz, CDC13) 6 8.61 (s, 1H), 7.85 (s, 1H), 7.42-7.28 (m, 1H), 7.04 (t, J 

	

5 	= 8.9 Hz, 2H), 6.19 (s, 2H), 3.78-3.58 (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, J = 14.7 Hz, 1H), 2.00 (d, J= 14.7 Hz, 1H), 1.92-1.82 (m, 

1H), 1.84-1.58 (m, 3H), 122 (t, J= 7.0 Hz, 314). LCMS (ES+) m/z 492 (M+1) 

Example 386 5-amino-N-(544S,5R)-4-amino-5-methoxyazepan-l-y1)-1-cyclopropy1-

1H-pyrazol-4-y1)-2-(2,6-difluorophenyflthiazole-4-carboxamide 386 

	

10 	Following the procedure for Example 101 starting from tert-butyl 1-(1-cyclopropy1-4- 

nitro-1H-pyrazol-5-y1)-5-methoxyazepan-4-ylcarbamate and 5-(tert-butoxycarbonylamino)-2-

(2,6-difluoropheny1)-thiazole-4-carboxylic acid gave 386 as an off-white solid (29 mg, 23% over 

three steps). 'H NMR (400 MHz, CDC13) 6 8.96 (s, 1H), 7.86 (s, 1H), 7.36-7.28 (m, 1H), 7.02 (t, 

I = 8.9 Hz, 211), 6.19-6.10 (m, 2H), 3.50-3.35 (m, 4H), 3.33 (s, 3H), 3.25-3.11 (m, 2H), 2.19- 

	

15 	2.05 (m, 1H), 2.03-1.96 (m, 1H), 2.01-1.60 (m, 2H), 1.57 (s, 3H), 1.27-1.12 (m, 2I1), 0.97 (d, I = 

7.1 Hz, 2H). LCMS (ES+) m/z 504 (M+1) 

Example 387 5-ammo-N-(5-1(4S,512)-4-amino-5-11uoroazepan-l-y1)-1-moili1-1 H- 

pyrazo l-4-y1)-2-(pyrid 	l)thiazo le-4-carboxamide 387 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-methyt-1 H- 

	

20 	pyrazol-5-y1)-5-fluoroazepan-4-y0-2,2,2-trifluoroacetamide and 5-(tert-butoxyearbonylamino)- 

2-(pyridin-2-yl)thiazole-4-carboxylic acid gave 387 as an off-white solid (106 mg, 68% over two 

steps). 11-1NMR (400 MHz, CDC13) 6 8.65 (s, 1H), 8.54 (d,1 = 4.6 Hz, 1H), 8.04 (d, J = 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 I4z, 

1H), 3.73 (s, 3H), 3.58-3.33 (m, 314), 3.23-3.11 (m, 2H), 2.44-2.22 (m, 1H), 2.11-1.92 (m, 2F1), 

25 	1.87-1.76 (m, 1H). Exchangeable NH2  not observed. LCMS (ES+) m/z 431 (M+1) 

Example 388 5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-methy1-1H- 

pyrazol-4-y1)-2-(3-fluoropyridin-2-yOthiazole-4-carboxamide 388 

Following the procedure for Example 107 starting from N-(1-(4-amino-l-methy1-1H- 

pyrazol-5-y1)-5-fluoroazepan-4-y1)-2,2,2-trifluoroacetamide and 5-(tert-butoxyearbonylamino)- 

30 	2-(3-fluoropyridin-2-yl)thiazole-4-carboxylic acid gave 388 as an off-white solid (120 mg, 74% 

over two steps). 'H NMR (400 MHz, d6-DMS0) 6 8.42 (s, 1H), 7.85 (t„/ = 9.8 Hz, 1H), 7.64 (s, 

1H), 7.50-7.44 (m, 114), 4.85 (d, 1= 47.3 Hz, 114), 3.64 (s, 3H), 3.40-3.22 (m, 3H), 3.23-2.83 (n, 

2H), 2.31-2.01 (m, 1H), 2.04-1.66 (in, 2H), 1.92-1.48 (n, 1H). Exchangeable NH2  (x 2) and NH 

not observed. LCMS (ES+) m/z 449 (M+1) 
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Example 389 5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1-ethyl-pyrazol-4-y1J-2-

(2,6-difluorophenypthiazo le-4-carboxamide 389 

Racemic trans-tert-butyl N-[1-(2-ethy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-

yl]carbamate was chirally separation on AD column with 15% methanol. Following the 

	

5 	procedures in Example 369, the first eluting peak of trans-tert-butyl N41-(2-ethyl-4-nitro- 

pyrazol-3-y1)-5-methoxy-azepan-4-yticarbamatc was converted to 389. 'H NMR. (400 MHz, 

DMSO) 6 8.88 (s, 1H), 7.63 (s, 1H), 7.58 - 7.40 (m, 3H), 7.26 (t, J = 8.7 Hz, 2H), 3.95 (q, J = 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, 114), 1.90 - 1.49 

(m, 3H), 1.32 (t, J = 7.2 Hz, 3H). LCMS (ES+) m/z 492 (M+1) 

	

10 	Example3K) 5-amino-N-[5-(4-amino-5-methoxy-azepan- y1)-1-ethyl-pyrazol-4-y1]-2- 

(2,6-difluorophenypthiazole-4-carboxamide 390 

Following the preparation of 389, the second eluting peak of trans-tert-butyl N-[1-(2-

ethy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-yl]carbamate off the SFC chiral separation was 

convened to 390. 1H NMR (400 MHz, DMSO) 6 8.88 (s, 1H), 7.63 (s, 1H), 7.59 - 7.43 (m, 3H), 

	

15 	7.26 (t, J = 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, I H), 2.08 - 1.95 (m, 114), 1.90 -1.47 (m, 3H), 1.32 (t, J = 7.2 Hz, 3H). LCMS (ES+) m/z 

492 (M-1) 

Example 391 5-amino-N-45-(4-ammo-5-methoxy-azepan-l-y0-1-ethyl-pyrazol-4-A-2-

(2,6-difluorophenyl)thiazole-4-carboxamide 391 

	

20 	Following the preparation of 389, the first eluting peak of trans-tert-butyl N-111-(2-ethy1- 

4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-ylkarbamate off the SFC chiral separation was 

converted to 391. 1 H NMR (400 MHz, DMSO) 6 8.92 (s, 1H), 8.30 (t, J= 8.0 14z, 1H), 7.60 (s, 

1H), 7.49 - 7.39 (m, 341), 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, IH), 2.13 - 2.01 (m, I H), 1.91 - 1.78 (m, 1H), 1.78 - 1.51 (m, 2H), 

	

25 	1.33 (t, J = 7.2 Hz, 3H). LCMS (ES+) m/z 474 (M+1) 

Example 392 5-amino-N45-(4-amino-5-methoxy-azepan-1-34)-1-ethyl-pyrazol-4-y1]-2-

(2-fluorophenyl)thiazole-4-carboxamide 392 

Following the procedure for 390, the second eluting peak of trans-tert-butyl N-[1-(2-

ethyl 4 nitro-pyrazol-3-y1)-5-methoxy-azepan-4-yl]carbamate off the SFC chiral separation was 

	

30 	converted to 392. 1 H NMR (400 MHz, DMSO) 6 8.92 (s, 1H), 8.30 (t, J = 8.0 Hz, IH), 7.60 (s, 

1H), 7.50 - 7.38 (m, 3H), 7.33 (t, J = 7.7 Hz, 2H), 3.96 (q, J = 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) 

Example 393 5-arnino-N45-[(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y11-2-(6- 

	

35 	hydroxy-2-pyridyl)thiazole-4-carboxamide 393 
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Step A: In a microwave reaction vial, tert-butyl N-[44[5-[(4S)-4-

(benzyloxycarbonylamino)azepan-l-y1]-1-methyl-pyrazol-4-yl]carbamoy1]-2-bromo-thiazol-5-

yl]carbamate (200 mg, 0.31 mmol), 6-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yppyridin-2-ol 

(205mg, 0.93mmol) and PDCL2(DPPF) (23mg, 0.031mmol) were dissolved in acetonitrile 

	

5 	(8mL). 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 Na2SO4 and Celite, concentrated and purified via flash 

chromatography, methanol / DCM 0% to 10% to afford tent-butyl N-[4-[[5-[(4S)-4-

(benzyloxycarbonylamino)azepan-l-y1]-1-methyl-pyrazol-4-34]carbamoyl]-2-(6-hydroxy-2- 

	

10 	pyridyl)thiazol-5-yl]carbamate. 

Step B: In a round bottom flask, the above tert-butyl N444[5445)-4-

(benzyloxycarbonylamino)azepan-l-y1]-1-methyl-pyrazol-4-yl]carbamoy1]-2-(6-hydroxy-2-

pyridyethiazol-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 

	

15 	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 

removed under reduced pressure and the residue purified by preparative HPLC to afford 393 

(10.3mg, 7.6% over two steps). 1H NMR. (400 MHz, DMSO) 6 8.98 (s, 1H), 7.60 (t, J = 7.8 Hz, 

1H), 7.50 (s, 2H), 7.47 (s. 1H), 7.16 (d, J = 7.2 Hz, 1H), 6.49 (d, J = 8.4 Hz, 1H), 3.65 (s, 3H), 

	

20 	3.21 - 2.98 (m, 5H), 1.96 - 1.71 (m, 3H), 1.71 - I A5 (m, 3H). LCMS (ES+) raiz 429 (M+1) 

Example 394 5-amino-N-[5-[4-(2-aminoacety1)-1,4-diazepan-l-y1]-1-methyl-pyrazol-4-

y11-2-(2,6-difluorophenypthiazole-4-carboxamide 394 

Step A: In the preparation of 362, 1-(2-methyl-4-nitro-pyrazol-3-y1)-1,4-diazepane (105 

mg, 0.47 mmol), 2-(tert-butoxycarbonylamino)acetic acid (106mg, 0.64=0 and PyBOP 

	

25 	(396mg, 0.75mmol) were dissolved in DCM (6mL). DIPEA (0.49m1, 2.80mmol) was added and 

the mixture was stirred at room temperature for 1811. 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-1244-(2-methyl-4-nitro-pyrazol-3-y1)-1,4-diazepan-l-y1]-2-

oxo-ethyllcarbamate (qualitative yield). 

	

30 	Step B: Following the procedure for 354, tert-butyl N-[244-(2-methyl-4-nitro-pyrazol-3- 

y1)-1,4-diazepan-l-y1]-2-oxo-ethyl]carbamate was converted to 394 (85mg, 24% over three 

steps). 'H NMR (400 MHz, DMSO) 6 8.72 (d, J = 8.0 Hz, 1H), 7.59 - 7.39 (m, 4H), 7.27 (t, J = 

8.7 Hz, 2H), 3.70 - 3.58 (m, 5H), 3.58 - 3.45 (m, 2H), 3.35 (d, J = 18.5 Hz, 2H), 3.28 - 3.22 (m, 

1H), 3.22 - 3.08 (m, 3H), 1.89 -1.70 (m, 2H). LCMS (ES+) raiz 491 (M+1) 
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Example 395 5-amino-N1544-(2-aminoethyl)-1,4-diazepan-1-y1]-1-methyl-pyrazol-4-

y1]-2-(2,6-difluorophenyOthiazole-4-carboxamide 395 

Step A: In the preparation of 362, 1-(2-methyl-4-nitro-pyrazol-3-yl)-1,4-diazepane (105 

mg, 0.47 mmol) and tert-butyl N-(2-bromoethyl)carbamatc (209mg, 0.93mmol) were dissolved 

	

5 	in acetonitrile (3mL). DIPEA (0.4lmL, 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 N1244-(2-methyl-4-

nitro-pyrazol-3-y1)-1,4-diazepan- I -yl]ethylicarbamate (qualitative yield). 

Step B: Following the procedure for 354, tert-butyl N-[244-(2-methyl-4-nitro-pyrazol-3- 

	

I 0 	y1)- 1 ,4-diazepan-l-yljethylIcarbamate was converted to 395 (17mg). t H NMR (400 MHz, 

DMSO) 8 8.74 (s, 1H), 8.33 (s, 2H), 7.58 - 7.43 (m, 4H), 7.28 (t, J = 8.7 Hz, 214), 3.66 (s, 311), 

3.21 (t, J = 5.4 Hz, 411), 2.82 - 2.68 (m, 611), 2.62 (t, J = 6.1 Hz, 214), 1.91 - 1.76 (m, 2H). 

LCMS (ES+) m/z 477 (M+1) 

Exampjg 396 N15-(3,4Aa.5.6.8.9.9a-octahydro-2H-[1.41oxazino[2.3-d]azepin-7-y1)- I- 

	

15 	methyl-pyrazol-4-y1]-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- 

11.41oxazinol 2.3-dlazenine dihydrochloride (509 mu: 2.22mmo and 5-chloro- I -methy1-4-nitro- 

pyrazole (322mg, 2.00 mmol) were dissolved in acetonitrile (16 mL). DIPEA (3.11mL, 

17.77mmol) was added and the mixture was irradiated with microwave at 130°C for 60min. The 

	

20 	reaction mixture was diluted with water, extracted with EA 3x. Combined organic layers were 

dried over Na2SO4 and concentrated to give trans-7-(2-methyl-4-nitro-pyrazol-3-y1)-

3,4,4a,5,6,8,9,9a-octahydro-2H41,4joxazino[2,3-d]azepine. To a solution of this compound in 

DCM (I5mL) was added di-tert-butyl-dicarbonate (727mg, 3.33mmol) and DIPEA (I.16mL, 

6.66mmol). The mixture was stirred at room temperature for 18h. The crude reaction mixture 

	

25 	was concentrated and the residue was purified via silica gel column chromatography (0-100% 

EA/heptane) to gave the racemic trans-tert-buty1-7-(2-methyl-4-nitro-pyrazol-3-y1)-

2,3,4a,5,6,8,9,9a-octahydro-[1,4joxazino[2,3-djazepine-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)-2,3,4a,5,6,8,9,9a-octahydro-[1,41oxazino[2,3- 

	

30 	d]azepinc-4-carboxylate off the SFC chiral separation was converted to 396 following the 

procedures of Example 354. i ll NMR (400 MHz, DMSO) 8 8.63 (s, 1H), 7.55 (s, IH), 7.54 -

7.43 (m, 3H), 7.26 (t, J = 8.7 Hz, 21-1), 3.64 (s, 3H), 3.24 - 3.13 (m, 4H), 3.13 - 2.95 (m, 3H), 

2.65 (d, J = 5.6 Hz, 2H), 2.60 - 2.52 (m, 1H), 1.82 - 1.68 (m, 3H), 1.64 -1.53 (m, 2H). LCMS 

(ES+) m/z 490 (M+1) 
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Example 397 N45-(3,4,4a,5,6,8,9,9a-octahydro-2H-[1,4]oxazino[2,3-d]azepin-7-y1)-1-

methyl-pyrazol-4-y1]-5-amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide 397 

Following the preparation 396, the second eluting peak of trans-tert-buty1-7-(2-methy1-4-

nitro-pyrazol-3-y1)-2,3,4a,5,6,8,9,9a-octahydro-[1,4]oxazino[2,3-d]azepine-4-carboxylate off the 

	

5 	SFC chiral separation was converted to 397. 'H NMR (400 MHz, DMSO) 6 8.63 (s, 1H), 7.55 (s, 

1H), 7.53 - 7.40 (m, 3H), 7.26 (t, J = 8.7 Hz, 2H), 3.64 (s, 3H), 3.23 - 3.13 (m, 411), 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+) mlz 490 (M+1) 

Example 398 5-amino-N-15-(4-amino-5-hydroxy-azepan-l-y1)-1-(2,2- 

	

10 	difluoroethyppyrazol-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide 398 

Racemic cis- tert-butyl N-[142-(2,2-difluoroethyl)-4-nitro-pyrazol-3-y1]-5-hydroxy-

azepan-4-Acarbamate was chirally separated on AD column with 30% methanol. Following the 

procedures in Example 369, the first eluting peak of cis- tert-buty1N-[142-(2,2-difiuoroethyl)-4-

mtro-ri,Tazoi-3-y11,-5-hydroxy-azcpan-4-ylicarbamate off the SFC chiral separation was 

	

15 	converted to 398. 'H NMR (400 MHz, DMSO) 6 9.30 (s, I H), 7.76 (s, 1H), 7.59 - 7.41 (m, 3H), 

7.27 (t, J = 8.7 Hz, 2H), 6.55 - 6.17 (m, 1H), 4.56 (s, 1H), 4.45 - 4.28 (m, 2H), 3.76 (d, J = 7.8 

Hz. 	- 3.13 (m. 2H1.3.13 -2.93 (rn, 3111, 1.95- 1.77 (m, 21-1). 1.73 - 1.55 (m. 2H). 

LLMS (ES-) rivz 514 tiv1+1) 

Example 399 5-amino-N-[5-(4-amino-5-hydroxy-azepan-l-yI)-1-(2,2- 

	

20 	din roethyppyrazol-zi-yik2-(2,6-difluorophenypatiazolc-4-carboxamide 399 

Following the preparation of 398, the second eluting peak of cis- tert-butyl N-[142-(2,2-

difluoroethyl)-4-nitro-pyrazol-3-y1]-5-hydroxy-azepan-4-yl]carbamate off the SFC chiral 

separation was converted to 399. 'H NMR (400 MHz, DMSO) 8 9.29 (s, 1H), 7.76 (s, 1H), 7.62 

- 7.41 (m, 3H), 7.27 (t, J = 8.7 Hz, 2H), 6.55 - 6.19 (m, 1H), 4.58 (s, 11-1), 4.45 - 4.31 (m, 2H), 

	

25 	3.76 (d, J = 7.9 Hz, 1H), 3.25 - 3.13 (m, 2H), 3.13 - 2.93 (m, 3H), 1.94 -1.77 (m, 211), 1.71 - 

1.55 (m, 2H). LCMS (ES+) ink 514 (M+1) 

Example 401 5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y1)-1-cyclopropyl-pyrazol- 

4-y1]-2-(2,6-difluorophenyOthiazole-4-carboxamide 401 

Racemic cis- tert-butyl N41-(2-cyclopropy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4- 

	

30 	Acarbamate was chirally separated on AD column with 30% methanol. Following the 

procedures of Example 369, the first eluting peak of cis- tert-buty1N41-(2-cyclopropy1-4-nitro-

pyrazol-3-y0-5-methoxy-azepan-4-ylicarbamate off the SFC chiral separation was converted to 

401. 1 H NMR (400 MHz, DMSO) 6 9.38 (s, 1H), 7.64 (s, 1H), 7.58 -7.44 (m, 3H), 7.27 (t, J = 

8.7 Hz, 2H), 3.58 - 3.45 (m, 1H), 3.39 (d, J = 8.3 Hz, 1H), 3.27 - 3.20 (m, 1H), 327 - 3.21 (m, 



WO 2013/045461 	 - 345 - 	 PCT/EP2012/068899 

1H), 3.19 (s, 3H), 3.07 (dd, J = 11.4, 6.5 Hz, 2H), 2.13 - 1.96 (rn, IH), 1.85 -1.58 (m, 4H), 1.08 

-0.86 (m, 4H). LCMS (ES+) m/z 504 (M+1) 

Example 402  5-amino-N45-(4-amino-5-methoxy-azepan- I -y1)-1-cyc lopropyl-pyrazol-

4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 402 

	

5 	Following the preparation 401, the second eluting peak of cis- tert-butyl N41-(2- 

cyclopropy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-yDcarbamate off the SFC chiral 

separation was converted to 402. 1 H NMR (400 MHz, DMSO) 8 9.38 (s, 11-1), 7.64 (s, 1H), 7.58 

- 7.41 (m, 3H), 7.27 (t, J = 8.6 Hz, 2E), 3.60 - 3.46 (n, I H), 3.40 (d, J = 8.6 Hz, 1H), 3.33 -

3.27 (m, 1H), 3.27 - 3.21 (tn, 1H), 3.19 (s, 3H), 3.15 - 2.99 (m, 2H), 2.11 - 1.97 (m, I H), 1.85 - 

	

10 	1.61 (m, 414), 1.09 - 0.87 (m, 4H). LCMS (ES+) m/z 504 (M+1) 

Example 403  5-amino-N45-(4-amino-5-methoxy-azepan-l-y0-1-cyclopropyl-pyrazo I-

4-y1]-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 403 

Racemic trans- tert-butyl N41-(2-cyclopropy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-

4.‘ ticarbamam was chirally separated on AD column with 15% methanol. Following the 

	

15 	procedures in Example 369, the first eluting peak of trans- tert-butyl N-P-(2-cyclopropy1-4- 

nitro-pyrazol-3-y1)-5-methoxy-azepan-4-ylicarbamate off the SFC chiral separation was 

conscrted to 403. 'H NN1R (400 MHz. DMSO) 6 8.92 (5. 1H). 7.60 - 7.39 (m. 4H). 7.27 (t.1 = 

8.7 Hz. 211), 3.59 - 3.45 (n, 1H), 3.29 - 3.02 (n, 8E1), 2.96 - 2.85 (n, 1H), 2.10 - 1.96 (m, 1H), 

1.93 - 1.83 (n, 1H), 1.78 - 1.65 (m, 1H), 1.65 - 1.49 (m, I H), 1.10 - 0.85 (n, 4H). LCMS 

	

20 	(ES+) nth. 504 (MU ) 

Example 404  5-amino-N-[5-(4-amino-5-methoxy-azepan- I -yI)- I -cyclopropyl-pyrazo1- 

4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 404 

Following the preparation of403, the second eluting peak of trans- tert-butyl N-[1-(2- 

cyclopropy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-yDcarbamate off the SFC chiral 

	

25 	separation was converted to 404. 'H NMR (400 MHz, DMSO) 8 8.92 (s, 1H), 7.62 - 7.41 (n, 

4H), 7.27 (t, J = 8.7 Hz, 2H), 3.53 (t, J = 5.4 Hz, 1H), 3.28 - 2.99 (rn, 8H), 2.96 - 2.83 (n, 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 

(n, 4H). LCMS (ES+) m/z 504 (M+1) 

Example 405  5-amino-2-(2,6-difluoropheny1)-N-[514-hydroxy-4- 

	

30 	(trifluoromethyDazepan-l-y1]-1-methyl-pyrazol-4-yl]thiazole-4-carboxamide 405 

Following the procedure for Example 101 starting from 1-(1-methyl-4-nitro-1H-pyrazol-

5-y1)-4-(trifluoromethyDazepan-4-ol and 5-(tert-butoxycarbonylamino)-2-(2,6-difluoropheny0-

thiazole-4-carboxylic acid gave 405 as a pale brown solid (53 mg, 29% over three steps). 'H 

NMR (400 MHz, CDCb) 8 8.95 (s, 1H), 7.94 (s, 110, 7.39-7.28 (m, IH), 7.02 (t, J = 8.7 Hz, 2H), 
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6.21 (s, 2H), 3.73 (s, 3H), 3.46 (ddd, = 13.7, 8.5, 5.0 Hz, 1H), 3.29-3.18 (m, 3H), 2.95 (s, 1H), 

2.15-1.97 (m, 5H), 1.87-1.77 (m, tH). LCMS (ES+) rri/z 517 (M+1) 

Example  406 5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-

(2,6-difluorophenyl)thiazole-4-carboxamide 406 

	

5 	Racemic cis- tert-butyl N41-(2-ethy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4- 

ylicarbamate was chirally separated on AD column with 30% methanol. Following the 

procedures for Example 369, the first eluting peak of cis- tert-butyl N41-(2-ethyl-4-nitro-

pyrazol-3-y1)-5-methoxy-azepan-4-ylicarbamate off the SEC chiral separation was converted to 

406. 'H NMR (400 MHz, DMSO) 6 9.20 — 9.01 (s, 1H), 8.39 — 8.28 (s, HI), 7.69 — 7.60 (s, 1H), 

	

10 	7.60 — 7.45 (m. 311), 7.35 — 7.19 (t, J= 8.7 Hz, 2H), 4.01 — 3.89 (q, J 8.1, 7.7 Hz, 2H), 3.56 — 

3.47 (d, .1= 6,9 Hz. 1H), 3.26 — 3.20 (s, 3H), 3.21 — 2.88 (m, 1H), 2.15 — 1.98 (s, OH), 1.96 —1.80 

(s, OH), 1.76 — 1.60 (m, 2H), 1.37 —1.27 (t, J = 7.2 Hz, 3H). LCMS (ES+) m/z 492 (M+1) 

Example 407 5-amino-N45-(4-amino-5-methoxy-azepan-1 

-4-carbo \ amide 407 

	

15 	Following the preparation of 406, the second eluting peak of cis- tert-butyl N-fl -(2- 

ethy1-4-nitro-pyrazol-3-y1)-5-methoxy-azepan-4-ylicarbamate off the SFC chiral separation was 

convert 	 ridS01 S ^ 	 1H), 8.40 — 	1H), 7.70 -- 

7.61 (s, tH , 	7.45 (in, 31-1), 7.35 — 7.20 (t, 1= 8.7 Hz, 2H), 4.01 — 3.90 (m, 2H), 3.56 — 

3.44 (d, J = 7.1 Hz. 1H). 3.27 — 3.20 (s, 3H), 3.21 — 2.91 (m, I H), 2.13 —199 (m, 1H), 1.94 — 

	

20 	1.79 (mi, H), 1.77 1.60 (m, 211), 1.36 1.27 (t, J = 7.2 Hz, 3H). LCMS (ES+) miz 492 (M+1) 

Example 410 5-amino-N-(54(4S,5S)-5-amino-4-methoxycyclohept-l-eny1)-1-methyl-

1H-pyrazol-4-y0-2-(2,6-difluorophenypthiazole-4-carboxamide 410 

Following the procedures in Example 378 starting from tert-butyl (E)-2-methoxy-5-(1-

methy1-4-nitro-1H-pyrazol-5-Acyclohept-4-enylcarbamate and 5-(tert-butoxycarbonylamino)- 

	

25 	2-cyclopropylthiazole-4-carboxylic acid gave 410 as the monoformate salt as an off-white foam 

(13 mg, 4% over three steps). 'H NMR (400 MHz, d6-DMSO) 6 8.63 (s, 1H), 8.35 (s, 1H), 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, 11-1). LCMS (ES+) m/z 475 (M+1) 

	

30 	Example 411 5-amino-N15-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-34]-2- 

(2,6-difluorophenypthiazole-4-carboxamide 411 

Following the procedure for Example 101 starting from tert-butyl 4-methyl-1-(1-methyl-

4-nitro-1H-pyrazol-5-yl)azepan-4-ylcarbamate and 5-(ten-butoxycarbonylamino)-2-(2,6-

difluorophcny1)-thiazole-4-carboxylic acid gave 411 as a pale brown. solid (68 mg, 55% over 

	

35 	three steps). 'H NMR (400 MHz, CDC13) 6 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 (n, 1H), 3.33-3.08 (n, 2H), 3.17-3.09 (m, 

1H), 1.95-1.78 (n, 2H), 1.77-1.66 (n, 4H), 1.19 (s, 3H). Exchangeable NH2 not observed. 

LCMS (ES+) m/z 462 (M+1) 

Example 412  5-amino-N-15-(4-amino-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y11-2- 

	

5 	(2-fluorophenyl)thiazole-4-carboxamide 412 

Following the procedure for Example 101 starting from ten-butyl 4-methyl-1-(1 -methyl-

4-nitro-1H-pyrazol-5-yl)azcpan-4-ylcarbamate and 5-(tert-butoxycarbonyl-amino)-2-(2-

fluorophenyl)thiazole-4-carboxylic acid gave 412 as a pale brown solid (87 mg, 74% over three 

steps). 'H NMR (400 MHz, CDCb) 8 8.73 (s, 1H), 8.13 (t,J= 7.7 Hz, 1H), 7.85 (s, 1H), 7.39- 

	

10 	7.30 (m, 1H), 7.26-7.11 (n, 2H). 6.11 (s, 214), 3.75 (s, 31-I), 3.40-3.18 (m, 3H), 3.17-3.09 (n, 1H), 

1.98-1.89 (m, IH), 1.90-1.71 (n, 5H), 1.23 (s, 3H). Exchangeable NH2 not observed. LCMS 

(ES+) In/z 444 (M+1) 

Example 413  5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty0-1-methyl-IH-

pyrazol-4-y1)-242-fluororbenylithiazole-4-carboxamide 413 

	

15 	A so lut ion of ten-butyl 5-fluoro-2-methoxy-5-(1-methy1-4-nitro-IH-pyrazol-5- 

y0cycloheptylcarbamate (430 mg. 1.27 mmol) in Me0H (50 mL) was passed through the H-

Cubex (full II,. 70 'C. flow rate. I rril..- min. 30 mm 10% Pdt cartridge). The solvent was 

removed under reduced pressure to give an orange foam. This foam was then dissolved in McOH 

(70 mL) and 10% palladium on carbon (45 mg) added. The mixture was then stirred under an 

	

20 	atmosphere of H2 (400 psi) at room temperature for 3 hr, filtered through Celite® and the solvent 

removed under reduced pressure to give a complex mixture as an orange foam (378 mg) 

containing ten-butyl 5-(4-amino-l-methyl-IH-pyrazol-5-y1)-2-methoxyc ye loheptylcarbamate. 

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 mmol) and 5-(tert-butoxycarbonyl-amino)-2-(2- 

	

25 	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 MgSO4  and the solvent removed 

under reduced pressure. Purification via silica gel column chromatography (70-80% 

Et0Adisohexanc) gave a mixture of four diastereomers as a peach solid (240 mg) which were 

	

30 	separated by preparative HPLC. Each diastereomer (25 mg, 0.03 mmol) was then stirred with 

MCI in dioxane (4 M, 0.95 mL, 3.80 mmol) in Me0H (1 mL) at room temperature for 18 hr. The 

solvents were removed under reduced pressure and the crude residue was re-dissolved in Me0H 

and loaded onto an SCX column. The column was washed with Me0H, eluted with 7 N 

ammonia in Me0H to give 413 (Diastereomer 1) as an off-white solid (13 mg, 2% over three 

	

35 	steps). 'H NMR (400 MHz, CDCI3) 8 8.43 (s, 111), 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 (s, 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, 21), 1.85 (t, 

J = 12.3 Hz, 4H), 1.58-1.46 (na, 2H). LCMS (ES+) m/z 459 (M+1) 

Example 414 5-amino-N-(5-((4S,5S)-4-amino-5-methoxycyclohepty0-1-methyl-1H- 

	

5 	pyrazol-4-y1)-2-(2-fluorophenyflthiazole-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, CDCI3) 6 8.39 (s, 111), 8.22-8.15 (m, IH), 7.76 (s, 

1H), 7.38-7.31 (m, tH), 7.27-7.20 (m, IH), 7.15 (dd,1 = 11.4, 8.3 Hz, 1H), 6.10 (s, 211), 3.83 (s, 

3H), 3.35 (s, 3H), 3.16-3.12 (m, 1H), 3.05 (11 = 9.2 Hz, IH), 2.95-2.82 (m, 1H), 2.15-2.00 (m, 

	

10 	2H), 1.98-1.80 (m, 5H), 1.64-1.50 (m, I H). LCMS (ES+) m/z 459 (M+1) 

Example 415 5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty1)-1-methyl-1H- 

pyrazol-4-y1)-2-(2-fluorophenyl)thiazole-4-carboxamide 415 

Following the procedure in Example 413 gave 415 (Diastereomer 3) as a beige solid (15 

mg. 2°A) over three steps)_ 'H NMR (4110 	(", DD" h) 6 8.37 (s. 1H), 8.17 (t. 	7.8 Hz. I H), 

	

15 	7.72 (s, 1H), 7.38-7.31 (m, 1H), 7.26-7.12 (m, 2H), 6.11 (s, 2H), 3.84 (s, 314), 3.36 (s, 3H), 2.99 

(d,./ = 6.6 Hz, 2H), 2.92 (11 = 7.6 Hz, I H), 2.17 (dd, J — 14.1, 7.0 Hz, 114), 2.13-1.79 (m, 7H), 

1.47 (d." 13.7 HZ. 2 H) U.- MS  

Example 416 5-amino-N-(5-((48,58)-4-amino-5-metlioxycyclohepty1)- -methyl- I Fi-

pyrazol-4-y1)-2-(2-fluorophenyflthiazole-4-carboxamide 416 

	

20 	Following the procedure in Example 413 gave 416 (Diastereomer 4) as a beige solid (14 

mg, 2% over three steps). 'H NMR (400 MHz, CDCF) 6 8.37 (s, 1H), 8.17 (td, J = 7.7, 1.9 Hz, 

1H), 7.72 (s, 1H), 7.39-7.31 (m, IH), 7.26-7.12 (m, 2H), 6.10 (s, 2H), 3.84 (s, 3H), 3.36 (s, 3F1), 

3.02-2.96 (m, 2H), 2.96-2.87 (m, 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) 

	

25 	Example 417 5-amino-N154(4S)-4-aminoazepan-l-y11-1-methyl-pyrazol-4-y11-2-(2- 

fluoro-4-pyridyl)thiazole-4-carboxamide 417 

Step A: In a round bottom flask, N-[(4S)-1-(4-amino-2-methyl-pyrazol-3-y1)azepan-4-

y11-2,2,2-trifluoro-acetamide (733mg, 2.40 mmol), 2-bromo-5-(tert-butoxycarbonylamino)-1H- 

imidazole-4-carboxylic acid (955mg, 3.12 mmol), and PyBOP (2020mg, 3.84 mmol) were 

	

30 	dissolved in DCM (40 mL). DIPEA (2.51 mL, 14.4 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 afford tert-butyl N42-bromo-4-RI-methyl-5-

[(4S)-4-[(2,2,2-trifluoroacetyflamino]azepan-l-Apyrazol-4-yllearbarnoy1]thiazo1-5-

yllearbamate (1.39g, 95%). 
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Step B: In a microwave reaction vial, tert-butyl N42-bromo-441-methy1-5-[(4S)-4-

[(2,2,2-trifluoroacetyl)amino]azepan-1-yllpyrazol-4-ylicarbamoylithiazol-5-yl]earbamate (100 

mg, 0.16 mmol), 2-fluoro-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOpyridine (110 mg, 0.49 

mmol) and PD(DPPF)CL2 (12 mg, 0.016 mmol) were dissolved in acetonitrile (3 mL). 1.0M 

	

5 	KOAc (0.25 mL, 0.25 mmol) and 1.0M Na2CO3  (0.25 inL, 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, EA / heptane 0% to 100% to 

afford tert-butyl N42-(2-fluoro-4-pyridy1)-4-al -methyl-54(45)-44(2,2,2-

trifluoroacetypaminolazepan-1 -ylkyrazol-4-yllearbamoylithiazol-5-yllearbamate (60 mg, 58%). 

	

10 	This compound was stirred with 4N HC1 in dioxane (3 rat., 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 (1 mL), potassium carbonate (67 mg, 0.48 mmol) was 

added and the mixture was heated at 60°C for 1.5h. After cooling to room temperature, the 

reaction mixture was diluted with water and extracted +., ;th t A 3x. The combined organic layers  

	

1.5 	were dried over MgSO4 and the solvent removed under reduced pressure and the residue 

purified by preparative HPLC to afford 417. I N NMR (400 MHz, DMSO) 6 9.04 (s, 11-1), 8.29 (d, 

3= 5.3 Hz, IN), T74 (d,1 = 5.3 	31-0, 	 (ni, 

5H), 1.94 - 1.73 (m, 311), 1.67 - 1.48 (m, Sri). La rvis ;LS-1 to z 

Example 418 5-amino-N45-[(4S)-4-aminoazepan- I -yI]- I -rnethyl-pyrazol-4-yli --(2- 

	

20 	methoxy-3-pyriciyOthiazole-4-carboxamide 418 

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-Apyridine with (2-methoxy-3-pyridyl)boronie acid, 418 was prepared. 1 H NMR 

(400 MHz, DMSO) 6 8.97 (s, IH), 8.64 (6, J = 7.6 Hz, 1H), 8.22 (d, J = 4.6 Hz, 114), 7.40 (s, IH), 

7.32 (s, 214), 7.22 - 7.13 (m, 1H), 4.05 (s, 314), 3.66 (s, 3H), 3.25 - 2.98 (m, 5H), 2.04 - 1.79 (in, 

	

25 	3H), 1.77 -1.54 (m, 3H). LCMS (ES+) m/z 443 (MU) 

Example 419 5-amino-N-[544S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-34]-2-(1- 

meihylpyrazol-4-y1)thiazole-4-carboxamide 419 

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethy1-1,3,2- 

dioxaborolan-2-yl)pyridine with I -methy1-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2- 

	

30 	yl)pyrazole, 419 was prepared. 114 NMR (400 MHz, DMSO) 6 8.73 (s, 1H), 8.18 (d, J = 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 (MH-1) 

Example 420 5-amino-N45-[(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(5-

fluoro-3-pyridyl)thiazole-4-carboxamide 420 
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Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethy1-1,3,2-

dioxaborolan-2-yOpyridine with 3-fluoro-5-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-

yl)pyridine, 420 was prepared. 11-1 NMR (400 MHz, DMSO) 6 9.01 (s, 114), 8.90 (s, 1H), 8.58 (d, 

J = 2.4 Hz, 1H), 820 (d, J = 10.0 Hz, 1H), 7.61 (s, 2H), 7.39 (s, 1H), 3.66 (s, 3H), 3.22 — 3.03 (m, 

	

5 	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-15-[(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y11-2-(3,5-

d cthylisoxazol-4-yl)thiazole-4-carboxamide 421 

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethy1-1,3,2- 

dioxaborolan-2-yOpyridine with (3,5-dimethylisoxazol-4-yl)boronic acid, 421 was prepared. 'H 

	

10 	NMR (400 MHz, DMSO) 6 8.60 (s, 1H), 8.41 (s, 1H), 7.50 (s, 1H), 7.39 (s, 2H), 3.66 (s, 3H), 

3.26 — 2.98 (m, 5H), 2.65 (s, 3FI), 2.47 (s, 3H), 2.04 — 1.75 (m, 3H), 1.72 -- 1.50 (m, 3H). LCMS 

(ES+) m/z 431 (M+1) 

Example 422 5-amino-N-(5-((45,5S)-4-amino-5-fluoroazepan- -y1)-1-methy1-1H-

pyrazol-4-y1)-2-(3-fluoropyridin-4-ypthiazole-4-carboxamide 422 

	

15 	To a solution of tent-butyl 1-(4-(5-(ten-butoxy-carbonyl)-amino-2-bromothiazole-4- 

carboxamido)-1-methyl-IH-pyrazol-5-y1)-5-fluoroazepan-4-ylcarbamate (100 mg, 0.16 mmol) in 

dioxanc (1.6 mL) was added 3-tluoro-4-(tribut) isranny 

tetrakis(triphenylphosphine)palladium(0) (9 mg, 0.008 mmoi), coppeniii lotitde el mg, 0.05 

mmol) and lithium chloride (20 mg, 0.48 mmol). The mixture was degassed for 5 min before 

	

20 	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% Me0H/DCM) to 

give a brown oil (100 mg, 96%). To a solution of this oil (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 

	

25 	yellow solid (24 mg, 35%). 	NMR (c1.5-DMSO) 6 9.11 (s, 1H), 8.70 (d, J = 2.76 Hz, 1H), 8.51 

(d, J= 5.10 Hz, 1H), 8.33-8.20 (m, 2H), 7.69 (s, 2H), 7.49-7.38 (n, 1H), 4.78-4.44 (m, 1H), 3.66 

(s, 3H), 3.30-3.10 (m, 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 NH2  not observed.. LCMS (ES+) m/z 449 (M+1) 

Example 423 5-amino-2-(2-fluorophenyI)-N-[5-(2-methoxy-8-azab cyclo[3.2.1]octan-5- 

	

30 	y1)-1-methyl-pyrazol-4-yl]thiazole-4-carboxamide 423 

Following the procedure in Example 413 gave 423 as a beige solid (109 mg, 18% over 

three steps). 'H NMR (400 MHz, CDC13) 6 10.96 (s, 1H), 8.27 (t, J = 7.7 Hz, 2H), 7.37-7.29 (m, 

1H), 7.22-7.11 (m, 2H), 6.06 (s, 2H), 3.91 (s, 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+) m/z 457 (M+1) 
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Example 424 5-amino-N-(5-((4S,5S)-4-amino-5-hydroxy-4-methylazepan-l-y1)-1-

methy1-1H-pyrazol-4-y1)-2-(2,6-difluorophenypthiazole-4-carboxamide 424 

To a solution of 2,2,2-trifluoro-N-(5-hydroxy-4-methy1-1-(1-methy1-4-nitro-1H-pyrazol-

5-yl)azepan-4-yOacetamide (200 mg, 0.55 mmol) and ammonium formate (700 mg, 2.74 mmol) 

	

5 	in Me0H (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 mL) 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-l-methyl-IH-pyrazol-5-y1)-5- 

	

10 	hydroxy-4-methylazepan-4-y0-2,2,2-trifluoroacetamide as a red gum (140 mg). A solution of 

PyBOP (330 mg, 0.62 mmol) and 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-

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-l-methy1-1H-pyrazo I-5-y1)-5-hydroxy-4-methylazepan-4-y1)-

2,2,2-trifluoroacetamide (140 mg, 0.41 mmol) and DIPEA (140 uL, 0.8.3 mmoli in DC "s1 t  v rnii) 

	

15 	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 cartridge and concentrated under reduced pressure he iicsiduc a,  

In a mixture of THE (2 mL), IvIe0H (2 ml,,) and water (1 mL) and potassium carbonate ('Vii mg, 

1.44 mmol) was added. The reaction mixture was heated at 60 °C for 18 hr, cooled to room 

	

20 	temperature, filtered and concentrated under reduced pressure. The residue was then dissolved  

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). 'El NMR (400 MHz, d.4-

Me0D) 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, 

	

25 	51-1), 3.45-3.35 (m, 2H), 3.26-3.14 (m, 1H), 2.15-1.90 (m, 4H), 1.46 (s, 314). LCMS (ES+) m/z 

478 (M+1) 

Example 425 5-amino-N45-[(4S)-4-aminoazepan-l-y11-1-methyl-pyrazol-4-y11-2-(2-

fluoro-5-methyl-3-pyridyl)thiazole-4-carboxamide 425 

Following the procedure for 417, replacing 2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2- 

	

30 	d oxaborolan-2-yl)pyridine with 2-fluoro-5-methy1-3-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2- 

yppyridine, 425 was prepared. 11-1 NMR (400 MHz, DMSO) 6 9.00 (s, 1H), 8.55 (d, 7= 9.7 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 — 1.42 (m, 3H). LCMS (ES+) m/z 445 (M+1) 

Example 426 5-amino-N45-(5-amino-3,3-difluoro-azepan-l-y1)-1-methyl-pyrazol-4-y1}- 

	

35 	2-(3-fluoro-4-pyridyl)thiazole-4-carboxamide 426 
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Following the procedures of Example 422 starting from tert-butyl 1-(4-(5-(tert-

butoxycabonyl-amino)-2-bromothiazolc-4-carboxamido)-1-methyl-IH-pyrazol-5-y1)-6,6-

difluoroazepan-4-ylcarbamate gave 426 as the monoformate salt as a white solid (76 mg, 51% 

over two steps). 1FINMR (400 MHz, c1.5-DMSO) 6 9.16 (s, IH), 8.71 (d, J = 2.8 Hz, 1H), 8.54 (d, 

	

5 	1 = 5.2 Hz, 11-1), 8.32-8.19 (m, 2H), 7.70 (s, 2H), 7.45 (s, 1H), 3.69 (s, 3H, under water peak), 

3.56-3.34 (m, 3H, under water peak), 3.37-3.24 (m, 1H), 322-3.11 (m, 114), 2.44-2.31 (m, 2H), 

2.03-1.91 (m, 1H), 1.90-1.80 (m, Hi). Exchangeable NH2  not observed. LCMS (ES+) m/z 467 

(M+1) 

Example 428 5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol- 

	

10 	4-34]-2-(4-methyl-3-pyridy0thiazole-4-carboxamide 428 

Step A: In a round bottom flask, tert-buty1N-[(4R,5R)-1-(4-amino-2-methyl-pyrazol-3-

y1)-5-fluoro-azepan-4-ylicarbamate (1240mg, 3.80 mmol), 2-bromo-5-(tert-

butoxycarbonylamino)-1H-imidazole-4-carboxylic acid (1510mg, 4.94 mmol), and PyBOP (3.20 

g, 6.08 mmol) were dissolved in DCM (50 mL). DIPEA (3.97 mL, 22.8 mmol) was added and 

	

15 	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 N42-bromo-44[54(4R.5R)-4- 

(tert-butoxycarbonylammo )-5-fluoro-azepan- 	l -rnetlayl-prraz 	carbamovilthuz&-5- 

ylicarbamate (2.23 g, 93%). 

Step B: In a microwave reaction vial, tert-butyl N42-bromo-4-1[5-[(4R,5R)-4-(tert- 

	

20 	butoxycarbonylanuno)-5-fluoro-azepan-l-y11-1-inethyl-p yrazol-4-yllicarbamoylithiazo 

ylicarbamate (161 mg, 0.25 mmol), (4-methyl-3-pyridyl)boronic acid (105 mg, 0.76) and 

PD(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 Na2CO3  (0.38 mL, 0.38 mmol) were added and the reaction was 

irradiated with microwave at 125 °C for 30 min. The mixture was cooled, filtered through Celite, 

	

25 	concentrated and purified via flash chromatography, EA / heptane 0% to 100% to afford tert- 

butyl N-[4-[[5-[(4R,5R)-4-(tert-butoxycarbonylamino)-5-fluoro-azepan-1-y1]-1-methyl-pyrazol-

4-yl]carbamoyl]-2-(4-methyl-3-pyridyl)thiazol-5-yl]carbamate (95 mg, 58%). This compound 

was stirred with 4N HC1 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 

	

30 	NaHCO3 and extracted with EA 3x. The combined organic layers were dried over MgSO4 and 

the solvent removed under reduced pressure and the residue purified by preparative HPLC to 

afford 428 (38mg, 58%). 'H NMR (400 MHz, DMSO) 6 8.83 (s, 1H), 8.79 (s, 1H), 8.43 (d, J --

5.0 Hz, 1H), 7.49 (s, 2H), 7.47 (s, 1H), 7.37 (d, J = 4.9 Hz, 1H), 4.42 (dt, J = 8.4, 5.0 Hz, 1H), 

3.64 (s, 3H), 3.26 — 3.02 (m, 5H), 2.63 (s, 3H), 2.18 — 2.02 (m, 1H), 2.02 —1.88 (m, 1H), 1.87 — 

	

35 	1.75 (m, 1I-1), 1.66 — 1.53 (m, 1H). LCMS (ES+) m/z 445 (M+1) 
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Example 429 5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepa 1-y1]- 1 -methyl-pyrazot-

4-y1]-2-(1,5-dimethylpyrazol-4-yOthiazole-4-carboxamide 429 

Following the procedure for 428, replacing (4-methyl-3-pyridyl)boronic acid with 1,5-

dimethy1-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yl)pyrazole, 429 was prepared. 'H NMR 

	

5 	(400 MHz, DMSO) 6 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, 5H), 2.56 (s, 31"), 2.21 - 2.03 (m, 1H), 2.03 -

1.91 (m, 1H), 1.91- 1.76 (m, 114), 1.71 - 1.55 (m, 1H). LCMS (ES+) miz, 448 (M+1) 

Example 430 5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol-

4-y1]-2-(2-methyt-3-pyridy1)thiazole-4-carboxamide 430 

	

10 	Following the procedure for 428, replacing (4-methyl-3-pyridyl)boronic acid with (2- 

methyl-3-pyridyl)boronic acid, 430 was prepared. 1 11 NMR (400 MHz, DMSO) 6 8.76 (s, 1H), 

8.47 (d, J = 4.7 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.49 (s, 211), 7.40 - 7.28 (m, 1H), 4.56 - 4.34 

(m, 1H), 3.64 (s, 3H), 3.26 - 3.02 (m, 5H), 2.82 (s, 3H), 2.22 - 2.03 (m, 1H), 2.03 - 1.89 (m, IH), 

1.89 -- 1.76 (m, I F), 1.70 - 1.51 (m, 111). LCMS (ES-) miz 445 (M+.1) 

	

15 	Example 431 5-amino-N15-[(4R,5R)-4-amino-5-fluoro-azepan- I -y1]-1-methyl-pyrazol- 

4-y1]-2-(2-methy1-4-pyridyl)thiazo le-4-carboxamide 431 

Following the procedure for 428, replacing (4-methyl-3-pyridyl)boronic acid with (2-

methy1-4-pyridyi)boronic acid, 431 was prepared. 'H NMR (400 MHz, DMSO) 6 8.97 (s, 1H), 

8.48 (d, J = 5.2 Hz, 1H), 7.64 (d, J = 6.5 Hz, 3H), 7.58 (d, 1= 5.2 Hz, 1H), 7.45 (s, 1H), 4.61 -- 

	

20 	4.37 (m, IH.), 3.65 (s, 311), 3.26 -,.06 (m, 5H), 2.22 - 2.06 (m, 1H), 2.06 - 1.93 (m, II-1), 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-l-y1]-1 cthyl-p yrazo1-

4-y11-2-(6-cyano-2-pyridyl)thiazole-4-carboxamide 432 

Following the procedure for 428, replacing (4-methyl-3-pyridyl)boronic acid with 6- 

	

25 	(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOpyridine-2-carbonitrile, 432 was prepared. 	NMR 

(400 MHz, DMSO) 6 9.03 (s, 1H), 8.44 (d, J = 8.2 Hz, 11-1), 8.14 (t, J = 7.9 Hz, 1H), 8.00 (d, J --

7.6 Hz, 1H), 7.74 (s, 2H), 7.44 (s, 1H), 4.67 - 4.41 (m., 111), 3.65 (s, 311), 3.28 - 3.05 (m, 5H), 

2.23 - 2.06 (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) 

	

30 	Example 433 5-amino-N15-(4-amino-4-methyt-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2- 

(2 uorophenyOthiazole-4-carboxamide 433 

Chiral separation of racemic 412 by SFC gave single enantiomer 433. 'H NMR (400 

MHz, DMSO) 6 9.02 (s, IH), 8.42 (s, 1H), 8.29 (t, J = 7.8 Hz, 1H), 7.45 (d, J= 7.2 Hz, 314), 7.42 

- 7.26 (n, 2H), 3.66 (s, 3H), 3.24 - 2.95 (m, 4H), 1.95 - 1.53 (m, 6H), 1.23 (s, 3H). LCMS 

	

35 	(ES+) m/z 444 (M+1) 
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Example 434  5-amino-N45-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y0-2-

(2-fluorophenyOthiazole-4-carboxamide 434 

Chiral separation of 412 by SFC gave 434. 1H NMR (400 MHz, DMSO) 8 9.03 (s, 1H), 

8.42 (s, 1H), 8.28 (t, J = 7.9 Hz, 1H), 7.45 (d, J = 11.1 Hz, 3H), 7.41 - 7.25 (m, 2H), 3.66 (s, 3M, 

	

5 	3.24 - 2.98 (m, 4H), 1.96 -1.52 (m, 6H), 1.21 (s, 3H). LCMS (ES+) nilz 444 (M+1) 

Example 435  5-aznino-N45-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-

(2,6-difluorophenypthiazole-4-carboxamide 435 

Chiral separation of racemic 411 by SFC gave single enantiomer 435. 1 H NMR (400 

MHz, DMSO) 8 8.96 (s, I H), 7.58 (s, 1H), 7.56 - 7.43 (m, 2H), 7.27 (t, J = 8.7 Hz, 2F1), 3.65 (s, 

	

10 	311), 3.23 - 2.94 (m, 5H), 1.97 - 1.48 (m, 614), 1.15 (s, 3H). LCMS (ES+) m/z 462 (M+1) 

Example 436  5-amino-N45-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-

(2,6-difluorophenyl)thiazole-4-carboxamide 436 

Chiral separation of 411 by SFC gave 436. 'H NMR (400 MHz, DMSO) 8 8.96 (s, 1H), 

7.57 (s, 1H), 7.56 - 7.44 (m, 2H), 7.27 (t..1 = 8.7 Hz, 2H). 3.65 (s, 3H), 3.25 - 2.90 (m, 5H), 1.93 

	

15 	- 1.51 (m, 6H), 1.15 (s, 3H). LCMS (ES+) m/z 462 (M+1) 

Example 437  5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-met hyl-pyrazo I- 

4-y11-2-(1,3-dimethylpyrazol-4-yl)thiazo k-4-carboxamide 437 

Following the procedure for Example 428, replacing (4-methyl-3-pyridyl)boronic acid 

with 1,3-dimethy1-4-(4,4,5,5-tctramethyl-1,3,2-dioxaborolan-2-Apyrazole, 437 was prepared. 

	

20 	1 H NMR (400 MHz, DMSO) 8 8.55 (s, 1H), 8.08 (s, 1H), 7.57 (s, 1H), 7.22 (s, 2H), 4.46 (dt, J = 

48.3, 6.7 Hz, 1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.26 - 3.03 (m, 511), 2.42 (s, 3H), 2.23 - 2.05 (m, 

114), 2.05 - 1.92 (m, 1H), 1.92 - 1.77 (m, 1H), 1.70 - 1.53 (m, 11-1). LCMS (ES+) m/z 448 

(M+1) 
Example 438  5-amino-N45-(5-amino-3,3-difluoro-azepan- 1-y1)-1-methyl-pyrazol-4-y1]- 

	

25 	2-(3,5-difluoro-4-pyridyl)thiazole-4-carboxatnide 438 

Following the procedure for Example 422 starting from ten-butyl 14445-(ten-

butoxycarbonyl-amino)-2-bromothiazole-4-carboxamido)-1-methyl-1H-pyrazol-5-y1)-6,6-

difluoroazepan-4-ylcarbamate and 3,5-difluoro-4-(tributylstannyl)pyridine gave 438 as a white 

solid (68 mg, 43% over two steps). 'H NMR (400 MHz, d6-DMSO) 8 8.83 (s, 1H), 8.67 (s, 21-1), 

	

30 	7.78 (s, 211), 7.61-7.56 (m, 1H), 3.79-3.56 (m, 411), 3.46-3.33 (m, 1H), 3.37-3.16 (m, 211), 3.16- 

3.06 (m, 1H), 2.35-2.08 (m, 2H), 1.91-1.78 (m, 11-1), 1.81-1.60 (m, 311). LCMS (ES+) m/z 485 

(M+1) 

Example 439  5-am i no-N-(5-((4S,5S)-4-amino-5-fluoroazepan-l-y1)- I -methy I-1H-

pyrazol-4-y1)-2-(3,5-difluoropyridin-4-ypthiazo le-4-carboxamide 439 
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Following the procedure for Example 422 starting from ten-butyl 1-(4-(5-(tert-butoxy-

carbonyfl-amino-2-bromothiazo1e-4-carboxamido)-1-methyl-IH-pyrazol-5-y0-5-fluoroazepan-4-

ylcarbamate and 3,5-difluoro-4-(tributylstannyl)pyridine gave 439 as a white solid (42 mg, 28% 

over two steps). 'H NMR (400 MHz, d6-DMSO) 8 8.84 (s, IH), 8.65 (s, 2E1), 7.75 (s, 2H), 7.58 (s, 

	

5 	1H), 4.44 (dtd, J = 47.9, 8.0, 3.6 Hz, 1H), 3.65 (s, 311), 3.26-3.08 (n, 5H), 2.19-2.05 (n, 1H), 

2.04-1.79 (n, 2H), 1.73-1.50 (n, 3H). LCMS (ES+) m/z 467 (M+1) 

Example 440  5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-l-y1)-1-methyl-

pyrazol-4-y1]-2-(3,5-difluoro-4-pyridyflthiazole-4-carboxamide 440 

Following the procedure for Example 422 starting from tert-butyl 1-(4-(5-(tert-butoxy- 

10 carbonyl-amino)-2-bromothiazole-4-carboxamido)-1-methy1-1H-pyrazol-5-y0-6-methoxy-6-

methylazepan-4-ylcarbamate and 3,5-difluoro-4-(tributylstannyl)pyridine gave 440 as the 

monoformate salt as a white solid (67 mg, 43% over two steps). 'H NMR (400 MHz, d6-DMSO) 

8 8.84 (s, 1H), 8.70 (s, 2H), 8.45 (s, 11-1), 7.82 (s, 2H), 7.70 (s, 11-1), 3.68 (s, 3H), 3.52 (t, J = 11.2 

Hz, 21-1). 3.36-3.19 (m. 3E1), 3.13-3.04 (m. 114). 3.04 (s. 31-1). 2.98 (d, J = 14.4 Hz. 1H). 2.18 (d, J 

	

15 	= 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-15-15-amino-3-methoxy-3-methyl-azepan-l-y1)- I -meth yl-

pyrazol-4-34]-2-(3-fluoro-4-pyridyl)thiazole-4-carboxamide 441 

Following the procedure for Example 422 starting from tert-butyl 1-(4-(5-(tert-butoxy- 

20 carbonyl-amino)-2-bromothiazole-4-carboxamido)-1-methyl-1H-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, d6-DMSO) 8 9.15 (s, 114), 8.71 (d, J = 2.7 Hz, 1H), 8.58 (d, 

J = 5.1 Hz, 1H), 8.41 (s, 1H), 8.23 (dd,J = 5.2, 6.4 Hz, 1H), 7.72 (s, 211), 7.59 (s, 1H), 3.69 (s, 

3H), 3.54 (t, J = 10.6 Hz, 1H), 3.33-3.21 (m, 2H), 3.25-2.91 (n, 5H), 2.22-1.95 (m, 2H), 1.82- 

	

25 	1.72 (n, 1H), 1.74-1.61 (m, 1H), 1.05 (s, 3H). Exchangeable NH2  not observed. LCMS (ES+) 

m/z 475 (M+1) 

Example 442  5-amino-N15-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol- 

4-y11-2-(5-cyano-2-fluoro-phenyflthiazole-4-carboxamide 442 

Following the procedures for Example 428, replacing (4-methyl-3-pyridyl)boronic acid 

	

30 	with (5-cyano-2-fluoro-phenyl)boronic acid, 442 was prepared. 'H NMR (400 MHz, DMSO) 8 

9.22 (s, 11-1), 8.86 (d, J = 6.8 Hz, 1H), 7.91 (s, 11-1), 7.67 — 7.57 (n, 1H), 7.53 (s, 211), 7.35 (s, 

111), 4.56 — 4.34 (n, 1H), 3.65 (s, 3E1), 3.24 — 3.00 (m, 5H), 2.20 — 2.03 (m, 11-1), 2.03 — 1.89 (n, 

1H), 1.79 (s, 1H), 1.67 —1.50 (m, 1H). LCMS (ES+) m/z 473 (M+1) 

Example 443  5-amino-N15-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol- 

	

35 	4-y1]-2-(2,6-dimethy1-4-pyridyl)thiazole-4-carboxamide 443 
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Following the procedures for Example 428, replacing (4-methyl-3-pyridyl)boronic acid 

with 2,6-dimethy1-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOpyridine, 443 was prepared. 1H 

NMR (400 MHz, DMSO) 6 8.95 (s, 1H), 7.63 (s, 2H), 7.45 (s, 1H), 7.44 (s, 2H), 4.60 — 4.35 (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, 111), 

	

5 	1.90 —1.76 (m, 1H), 1.71 — 1.54 (m, 1H). LCMS (ES+) m/z 459 (M+1). 

Example 444 5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y11-1-methyt-pyrazo I-

4-y1]-2-(5-cyano-3-pyridy0thiazole-4-carboxamide 444 

Following the procedures for Example 428, replacing (4-methyl-3-pyridyl)boronic acid 

with 5-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOpyridine-3-carbonitrile, 444 was prepared. 

	

10 	'H NMR (400 MHz, DMSO) 6 9.29 (s, 1H), 9.03 (s, 1H), 8.97 (s, 1H), 8.74 (s, 1H), 7.64 (s, 2H), 

7.41 (s, IH), 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, 111), 1.89 --1.78 (m, 1H), 1.66 — 1.52 (m, 1H). LCMS (ES+) rri/z 456 

(M+1) 

Example_445 5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazo I- 

	

15 	4-yl]-2-(2,5-dimethyl-3-pyridyl)thiazole-4-carboxamide 445 

Following the procedures for Example 428, replacing (4-methyl-3-pyridyl)boronic acid 

with 2.5-dimeinv1-3-(4,4,5,5-tetramethy1-1,3.2-dioxaborotan-2-vOpyridine. 445 was prepared. I H 

NMR (400 MHz, DMSO) 6 8.70 (s, IH), 7.92 (d, J = 8.0 Hz, 111), 7.51 (s, IH), 7.42 (s, 2H), 7.19 

(d, J = 8.0 Hz, IH), 4.43 (dt, J = 47.9, 6.1 Hz, 1H), 3.64 (s, 3H), 3.27 — 2.99 (m, 511), 2.77 (s, 

	

20 	311), 2.47 (s, 31), 2.16 — 2.05 (m, 1H), 2.04 1.89 (m, 1H), 1.87 —1.69 (m, 3H), 1.68 — 1.52 (m, 

IH). LCMS (ES+) m/z 459 (M+1) 

Example 446 5-amino-N45-[(5S)-5-amino-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazol- 

4-y1]-2-(3-fluoro-4-pyridy0thiazole-4-carboxamide 446 

Chiral separation of racemic 426 by SFC gave single enantiomer 446. 1 H NMR (400 

	

25 	MHz, DMSO) 6 9.09 (s, 1H), 8.70 (d, J = 2.4 Hz, 1H), 8.54 (d, J = 5.1 Hz, 1H), 8.22 (t, J = 5.9 

Hz, 1H), 7.68 (s, 2H), 7.49 (s, 1H), 3.78 — 3.57 (n, 4H), 3.53 — 3.35 (m, IF1), 3.29 — 3.04 (n, 

3H), 2.37 — 2.11 (m, 21-1), 1.95 — 1.67 (n, 4H). LCMS (ES+) m/z 467 (M+1) 

Example 447 5-amino-N45-[(5R)-5-amino-3,3-difluoro-azepan-l-yl]-l-methyl-pyrazol-

4-y1]-2-(3-fluoro-4-pyridyl)thiazole-4-carboxamide 447 

	

30 	Chiral separation of racemic 426 by SFC gave single enantiomer 447. 'H NMR (400 

MHz, DMSO) 6 9.11 (s, 1H), 8.70 (d, J =2.6 Hz, 1H), 8.53 (d, J = 5.1 Hz, 1H), 8.27 (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 (n, IH). LCMS (ES+) m/z 467 (M+1) 

Example 448 5-amino-N-[5-(6-amino-l-oxa-9-azaspiro[3.6]decan-9-yl)-1-methyl- 

	

35 	pyrazol-4-y11-2-(2,6-difluorophcnyOthiazole-4-carboxamide 448 
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Step A: Methyl triphenylphosphonium bromide (3.09g, 8.49 mmol) was suspended in 

toluene (25 	Potassium tert-butoxide (1.0 mol/L) in THE (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-

[(4S)-1-(2-methy1-4-nitro-pyrazol-3-y1)-6-oxo-azepan-4-yl]carbamate (1000 mg, 2.83 mmol) 

	

5 	(second eluting peak in the chiral separation) in 5mL 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 

chromatognphy (0-100% EA/heptane) to give tert-butylN-R4R)-6-methylene-1-(2-methy1-4-

nitro-pyrazol-3-ypazepan-4-yllcarbarnate (699 mg, 70%). 

	

10 	Step B: MCPBA (335 mg, 1.49 mmol, 77 mass%) was added to a stirred solution of tert- 

butyl N-[(4R)-6-methylene- I -(2-methyl-4-nitro-pyrazol-3-yDazepan-4-ylIcarbamate (350 mg, 

1.00 mmol) in DCM (12 mL) . The mixture was stirred at room temperature overnight. The 

reaction was quenched with sat NaHCO3  and extracted with DCM 3x. The combined organic 

layers were concentrated and the residue was purified via silica gel column chromatography (0- 

	

15 	100% EA/heptanc) to give tert-butyl N-[(5S)-8-(2-methy1-4-nitro-pyrazol-3-y1)-2-oxa-8- 

azaspiro[2.6]nonan-5-yl]carbamate (316 mg, 86%). 

Step C: To a stirred suspension of sodium hydride (115 mg, 2.87 mmol, 60 mass%) in 

DMSO (5mL) trimethylsulfoxonium 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 ten-butyl N-[(5S)-8-(2-methyl-4- 

	

20 	nitro-pyrazol-3-y1)-2-oxa-8-azaspiro[2.6]nonan-5-ylicarbamate (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 column chromatography (0-100% EA/heptane) to give tert-butyl 

	

25 	((9S)-6-(1-methyl-4-nitro-1H-pyrazol-5-y1)-1-oxa-6-azaspiro[3.6]decan-9-yOcarbamate (114 mg, 

34%). 

Step D: A solution of the above compound in Me0H (30 mL) was passed through the H- 

Cube® (50 bar, 50°C, flow rate: I mL/min, 30 mm 10% Pd/C cartridge). The solvent was 

removed under reduced pressure to afford tert-butyl 09S)-6-(4-amino-l-methyl-IH-pyrazol-5- 

	

30 	yl)-1-oxa-6-azaspiro[3.6]decan-9-yl)carbamate as a brown oil. To a solution of this oil in DCM 

(10 mL) was added 5-(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-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 mi.), separated, dried 

	

35 	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-R6S)-9444[5-(tert- 

butoxycarbonylamino)-2-(2,6-difluorophenypthiazole-4-carbonyllamino]-2-methyl-pyrazol-3- 

y1]-3-oxa-9-azaspiro[3.6]decan-6-yllcarbamate (185mg, 90%). 

Step E: The above compound was stirred with TFA (5 mL) and DCM (5 mL) at room 

	

5 	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 

MgSO4 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) 6 7.60 (s, 1H), 7.58 - 7.43 (m, 

3H), 7.30 (t, J = 8.7 Hz, 2H), 4.39 - 4.19 (m, 2H), 3.66 (s, 3H), 3.44 (d, J = 13.9 Hz, 1H), 3.24 - 

10 

 

3.13 (m, 1H), 3.09 - 2.89 (m, 3H), 2.48 - 2.38 (m, IfI), 2.34 - 2.20 (m, 2H), 1.90 -1.74 (m, 2H), 

1.69 - 1.51 (m, 1H). LCMS (ES+) m/z 490 (M+1) 

Example 449 5-amino-N-[5-[(5R)-5-amino-3-methylene-azepan-l-y1]-1-methyl- 

pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 449 

in the preparation o 1448, ten-butyl N-R4R)-6-methylene-1-(2-methy1-4-nitro-pyrazol-3- 

	

15 	yl)azepan-4-yl]carbamate was converted to 449. 1 H NMR. (400 MHz, HMSO) 6 8.73 (s, 1H), 

7.56 (s, I H), 7.55 - 7.41 (m, 3H), 7.26 (t, J = 8.7 Hz, 2H), 4.89 (d, J = 9.7 Hz, 2H), 3.86 - 3.71 

2ffi, 	ni 	 3 05 (m, IH). 3.05 - 2.92 (m, IFI), 2.85 (s, i 11), 2.44 - 2.28 (rn, I H), 

- 1.69 (111, 2th, 1.53 - 1.35 (m, iH). LCMS (ES+) m/z 460 (Mv1) 

Example 450 5-amino-N-[5-[(45,55)-4-amino-5-fluoro-azepan-I-yl]-1- 

20 

 

(trideuteriomethyppyrazol-4-y1]2-(2,6-difluorophenypthiazo le-4-carboxamide 450 

Following the procedures in Example 147, 5-chloro-l-trideuteriomethy1-4-nitro-IH-

pyrazole was converted to 450. 'H NMR (400 MHz, DMSO) 6 8.83 (s, IH), 7.62 - 7.41 (m, 4H), 

7.26 (t, J = 8.7 Hz, 2H), 4.41 (dtd, J = 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, 1H), 1.89 - 1.78 (m, IN), 1.69 (br, 2H), 1.64 - 1.49 (m, 1H). LCMS 

	

25 	(ES+) m/z 469 (M+1) 

Example 451 5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1- 

(trideuteriomethyppyrazol-4-yll-2-(2,6-difluorophenyl)thiazole-4-carboxamide 451 

Following the procedures in Example 150, 5-chloro-l-trideuteriomethy1-4-nitro-IH- 

pyrazole was converted to 451. 'H NMR (400 MHz, HMSO) 6 8.83 (s, IH), 7.60 - 7.40 (m, 4H), 

	

30 	7.26 (t, J = 8.7 Hz, 2H), 4.41 (dtd, J = 48.0, 8.2, 3.6 liz, 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-N45-(6-amino-l-oxa-9-azaspiro[3.6]decan-9-y1)-1-methyl-

pyrazo1-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide 452 
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Following the procedures in Example 448, the first eluting peak tert-butyl N-[(4R)-1-(2-

methy1-4-nitro-pyrazol-3-y1)-6-oxo-azepan-4-ylicarbamate was converted to 452. LCMS (ES+) 

m/z 490 (M+1) 

Example 453  5-amino-N45-(5-amino-3-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2- 

	

5 	(2,6-difluorophenyl)thiazole-4-carboxamide 453 

In the preparation of 448, tert-butyl N-U4R)-6-methylene-1-(2-methyl-4-nitro-pyrazol-3-

yDazepan-4-yl]carbamate was converted to 453. 11.1 NMR (400 MHz, DMSO) 8 8.65 (s, 1H), 

8.41 (s, 1H), 7.61 - 7.43 (m, 4H), 7.28 (td, J = 8.8, 2.0 Hz, 2H), 3.66 (d, J = 3.0 Hz, 41-1), 3.33 -

3.01 (m, 3H), 2.96 - 2.77 (m, 2H), 2.19 -1.58 (m, 4H), 1.49 (dd, J = 24.1, 11.2 Hz, 11), 0.86 

	

10 	(dd, J = 15.5, 6.8 H; 3H). LCMS (ES+) m/z 462 (M+1) 

Example 454  5-amino-N45-[(5S)-5-amino-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazo I-

4-y1]-2-(3,5-difluoro-4-pyridyl)thiazole-4-carboxamide 454 

Chiral separation of racemic 438 by SFC gave single enantiomer 454. 1 H NMR (400 

MHz. DMSO,  a $.S I (s. I W. 8.66 (d. J = 1.1 Hz. 2H). 7.76 (s. 2H). 7.60 (s. 1H). 3.76 - 3.59 (m. 

	

15 	4H), 3.49 - 3.34 (m, 1H), 3.28 - 3.02 (m, 31-1), 2.37 - 2.09 (m, 2F), 1.92 - 1.61 (m, 2H). LCMS 

(ES+) m/z 485 (M+1) 	• 

Example 455 5-amino-N-154(511)-5-amtno-3.3-ditluoro-azepan-l-y11-1-methyl-nyrazo I- 

4-y11-2-(3.5-difluoro-4-pyridy0thiazole-4-carboxamide 455 

Chiral separation of racemic 438 by SFC gave single enantiomer 455. 1 H NMR (400 

	

20 	MHz. DMSO) 6 8.79 (s, I H), 8.66 (s, 2H), 8.28 (s, 1H), 7.76 (s, 2H), 7.58 (s, I H), 3.78 - 3.60 

(m, 4H), 3.51- 3.23 (m, 3H), 3.18 - 3.05 (m, 1FD, 2.42 - 2.15 (m, 211), 1.99 - 1.73 (m, 2F). 

LCMS (ES+) m/z 485 (M+1) 

Example 456  5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty0-1-methyl-

pyrazol-4-y1]-2-(2,6-difluorophenyOthiazole-4-carboxamide 456 

	

25 	A solution of (E)-tert-butyl 3-hydroxy-5-(1-methyl-4-nitro-IH-pyrazol-5-yDcyclohept-4- 

enylcarbamate (620 mg, 1.76 mmol) in Me0H (40 mL) was passed through the H-Cube® 

112, 70 °C, flow rate: 1 mL/min, 30 mm 10% Pd/C cartridge). The solvent was removed under 

reduced pressure to afford tent-butyl 5-(4-amino-l-methy1-1H-pyrazol-5-y0-3-

hydroxycycloheptylcarbamate as a yellow oil. To a solution of this amine in DCM (50 mL) was 

	

30 	added DIPEA (0.92 mL, 5.28 nunol), PyBOP (1.37 g, 2.64 mmol) and 5-(tert- 

butoxycarbonylamino)-2-(2,6-difluorophenyflthiazole-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 MgSO4  

and the solvent removed under reduced pressure. Purification via silica gel column 

	

35 	chromatography (75% EtOAc/isohexane) gave ten-butyl (5-(4-(5-ten-butoxycarbonylamino-2- 
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(2,6-difluorophenyl)thiazole-4-carboxamido)- 1-methyl-1H-pyrazol-5-y1)-3-

hydroxycycloheptylearbamate 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 mixture was quenched with a I/I 

	

5 	aqueous solution of 20% sodium thiosulfate/saturated aqueous NaHCO3 (100 mL), layers 

extracted, dried over MgSO4 and the solvent removed under reduced pressure. Purification via 

silica gel column chromatography (0-100% EtOAc/isohexane) gave a light yellow solid (500 

mg). A portion of this solid (356 mg, 0.54 mmol) was dissolved in dry THE (5 mL) and cooled at 

0 °C before a solution of mcthylmagnesium bromide (3 M in Et20, 0.72 mL, 2.15 mmol) was 

	

10 	added dropwise. The mixture was stirred at 0 °C for 3 hr, before an additional amount of 

methylmagnesium bromide (3 M in Et20, 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 

MgSO4  and the solvent remo% al under reduced pressure. Purification via silica gel column 

	

15 	chromatography (0-100% EtOAc/isohexane) gave a light yellow oil. The four diastereomers 

obtained were separated by preparative HPLC to give Diastercomer 1 as a white solid (22 mg, 

2.4t0 over five steps,. nib ,oild (22 mg. 0.03 mmol) was dissolved in HCl in dioxanc (4 M, I mL, 

4.0 mmol) and Me0H ( i ini4 and was stirred at room temperature for 5 hr. The solvents were 

removed under reduced pressure and the crude residue was purified by preparative HPLC to give 

	

20 	456 as an orange solid (15 mg, 96%). 'H NMR (400 MHz, d6-DMSO) 6 8.79 (s, 1H), 8.45 (s, 

2H), 7.59-7.50 (m, 2H), 7.33-7.25 (n, 2H), 3.78 (s, 3H), 3.58-3.05 (m, IH), 3.17 (s, IH), 2.85-

2.77 (n, 11-I), 2.08-1.92 (m, 4H), 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-difluoropheny1)-N-(5-((4R,5S)-4,5-dihydroxyazepan- I - 

	

25 	yI)-1-methyl-IH-pyrazol-4-yl)thiazole-4-carboxamide 457 

To a solution of (Z)-ten-butyl 2-(2,6-difluoropheny1)-4-(1-methyl-5-(2,3,6,7-tetrahydro-

IN-azepin-l-y1)-1H-pyrazol-4-ylcarbamoyfithiazol-5-ylcarbamate (1.28 g, 2.41 mmol) in tert-

butanol (35 mL) was added a solution of N-mcthylmorpholine-N-oxide (0.80 g, 6.80 mmol) in 

water (35 mL), followed by a solution of osmium tetroxide (2.5% weight in ten-butanol, 2.5 mL). 

	

30 	The reaction mixture was stirred at room 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% Me0H/DCM) gave ten-butyl 242,6-

difluoropheny1)-4-(5-(4,5-syn-dihydroxyazepan-l-y0-1-methyl-IN-pyrazol-4- 

	

35 	ylcarbamoyl)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 HCI in dioxane (4 M, 10 mL, 40.0 mmol) and Me0H (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, d6-DMSO) 8 8.74 (s, 1H), 7.60-7.50 (m, 4H), 7.34-7.26 (m, 2H), 

	

5 	4.41 (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, 214), 2.02-1.92 (m, 2H), 1.72-1.64 (m, 2H). LCMS (ES+) m/z 465 (M+1) 

Example 458 5-amino-N-[544-(arninomethyl)-4-methoxy-1-piperidyl]-1-methyl-

pyrazol-4-A-2-(2,6-difluorophenypthiazole-4-carboxamide 458 

Following the procedure for Example 101 starting from tert-butyl (4-methoxy-1-(1- 

	

10 	methyl-4-nitro-IH-pyrazol-5-yl)piperidin-4-yl)methylcarbamate and 5-(tert- 

butoxycarbonylamine)-2-(2,6-difluoropheny1)-thiazole-4-carboxylic acid gave 458 as an off-

white solid (30 mg, 7% over three steps). 'H NMR (400 MHz, d4-MeOD) 8 8.56 (s, 1H), 7.56-

7.42 (m, 2H), 7.15 (t„/ = 8.7 Hz, 214), 3.74 (s, 3H), 3.42-3.33 (m, 4H), 3.23 (s, 2H), 3.12-2.95 

(m, 31-1), 1.97 (d,./ 	13,6 Hz, 	 ;(m, '_H) LCMS (ES-) rruz 478 (M-1) 

	

15 	Example 459 5-amino-N15-(5-amino-3,3-difluoro-azepan- I -y1)-1-methyl-pyrazol-4-A- 

2-(2,6-difluoro-4-methoxy-phenyOthiazole-4-carboxamide 459 

To a solution of rcrt-bun, I 4-15-1E, ri-bUTOXvcabony!-amino )-2-bromothiazo 

carboxamido)-1-methyl-IR-pyrazo 	fro,o-ditluoroazepan-4-ylcarbamate (200 mg, 0.31 

mmol) in dimethyt ether (3 mL) was added 2.6-difluoro-4-methoxyphenylboronic acid (101 mg, 

	

20 	0.54 namol), [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(11), 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 

	

25 	in Me0H (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, d6-DMSO) 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 (n, 2H), 3.15-3.05 

(m, Hi), 2.29-2.09 (ni, 2H), 1.90-1.78 (m, 1H), 1.77-1.65 (m, 1H), 1.62 (s, 2H). LCMS (ES+) 

	

30 	ink, 514 (M+1) 

Example 460 5-amino-N-[5-(5-amino-3,3-difluoro-azepan-l-y1)-1-methyl-pyrazol-4-y1]- 

2-(1,5-dimethylpyrazol-4-yOthiazole-4-carboxamide 460 

Following the procedure in Example 459, starting from tent-butyl 1-(4-(5-(tert- 

butoxycarbonyl-amino)-2-bromothiazole-4-carboxamido)-1-methy1-1H-pyrazol-5-y0-6,6- 

	

35 	difluoroazepan-4-ylcarbamate gave 460 as a red solid (13 mg, 8% over two steps). 'El NMR (400 
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MHz, d6-DMSO) 6 8.63 (s, 1H), 7.74-7.65 (m, 1H), 7.59-7.52 (m, 1H), 7.25 (s, 2H), 3.79 (s, 311), 

3.82-3.55 (m, 4H), 3.48-3.34 (m, IH), 3.29-3.05 (m, 31-1), 2.57 (s, 3H), 2.28-2.05 (m, 2H), 1.92-

1.80 (m, 1H), 1.84-1.56 (m, 3H). LCMS (ES+) Ink 466 (M+1) 

Example 461 5-amino-N15-[(5R)-5-amino-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazol- 

	

5 	4-y1]-2-(6-cyan-2-pyridyl)thiazole-4-carboxamide 461 

Step A: Following the procedures in Example 166, (R)-tert-butyl (6,6-difluoro-1-(1-

methyt-4-nitro-1H-pyrazol-5-yl)azepan-4-y1)carbamate was converted to tert-butyl. N42-bromo-

4-0-[(5R)-5-(tert-butoxycarbonylamino)-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazol-4-

yllcarbamoythiazot-5-ylIcarbamate. 

	

10 	Step B: Following the procedures in Example 428, tert-butyI N42-bromo-4-[[5-[(5R)-5- 

(tert-butoxycarbonylamino)-3,3-difluoro-azepan-l-A-1-methyl-pyrazol-4-yli carbamoythiazo I-

5-yl]carbamate was reacted with 6-(4,4,5,5-tetramethyl- I,3,2-dioxaborolan-2-y1)pyridine-2-

carbonitrile to give 461. LCMS (ES+) m/z 474 (M+l) 

Example 462 5-amino-N-I5-[(5R)-5-amino-11. 	 trazol- 

	

15 	4-y11-2-(1,3-dimethylpyrazol-4-yl)thiazole-4-carboxamide 462 

Following the procedures in Example 461, 462 was prepared. 'H NMR (400 MHz, 

DMS0)6 8.57 is, 1 , 8.07 is, Ill), 7.:Ths, 	'22 N. 2HL 3,79 s kW. 3.74 - 3.57 (m. 4W. 

3.49 - 3.34 (m, 111), 3.26 - 3.04 (m, 3H), 2.43 (d, - 9. 	, 3H), 2.31 - 2.04 (m, 2H), 1.86 (d, 

= 14.1 Hz, 1H), 1.82 - 1.59 (m, 3H). LCMS (ES+) iniz 466 (M+1) 

	

20 	Example 463 5-amino-N-115-[(5R)-5-amino-3,3-difluoro-azepan-l-yl] 	1-nyrazo1- 

4-y1]-2-0,5-dimethylpyrazol-4-ylnhiazole-4-carboxamide 463 

Following the procedures in Example 461, 463 was prepared. '11 NMR (400 MHz, 

DMSO) 6 8.62 (s, 1H), 8.28 (s, 1H), 7.68 (s, IH), 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 - 

	

25 	2.18 (in, 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-N45-[(5R)-5-amino-3,3-difluoro-azepan-1-y1]-1-methyl-pyrazol- 

4-y11-2-(2-methy1-4-pyridyl)thiazole-4-carboxamide 464 

Following the procedures in Example 461, 464 was prepared. I FINMR (400 MHz, 

	

30 	DMSO) 8 8.99 (s, IH), 8.50 (d, J= 5.2 Hz, 1H), 8.27 (s, 1H), 7.64 (d, J = 5.6 Hz, 3H), 7.57 (d, J 

= 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, 1I-1), 2.53 (s, 3H), 2.41 -2.22 (m, 2H), 1.99 -1.87 (in, 1H), 1.87 - 1.70 (m, 1H). 

LCMS (ES+) m/z 463 (M+1) 

Example 465 5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)-1-methyl- 

	

35 	pyrazol-4-yl]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 465 
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Chiral separation of the racemic mixture tert-butyl N4544-[[5-(tert-

butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carbonyllamino]-2-methyl-pyrazol-3-

y1]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SEC followed by deprotection with 4N HC1 

in dioxane gave 465 as a single enantiomer. 1H NMR (400 MHz, DMSO) 6 8.66 (s, 1H), 8.44 (s, 

	

5 	1H), 7.56 (s, 1H), 7.53 (t, J = 8.4 Hz, 1H), 7.47 (s, 2H), 7.27 (t, J = 8.8 Hz, 2H), 3.77 (s, 3H), 

3.53 — 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+) nilz 477 (M+1) 

Example 466 5-antino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)-1-methyl-

pyrazo1-4-y1]-2-(2,6-difInorophenyl)thiazole-4-carboxamide 466 

	

10 	Chiral separation of the racemic mixture tert-butyl N4544-1J5-(tert- 

butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carbonyllaminol-2-methyl-pyrazol-3-

y1]-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 5-amino-N45-(5-amino-3-hydroxy-3-men:, 

	

15 	pyrazol-4-y11-2-(2,6-difluorophenypthiazole-4-carboxamide 467 

Chiral separation of the racemic mixture tert-butyl N-[5-[4-[[5-(tert-

butoxycarbonylamino)-2-(2,6-dirluorophenvi hiazolc-4-carbom 

ylj-3-hydroxy-3-methyl-cycloheptylicarbamate by SEC followed by cielmotechon with 4N HU 

in dioxane gave 467 as a single enantiomer. LCMS (ES+) Ink 477 (M-L1) 

	

20 	Example 468 5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)- I -methyl- 

pyrazol-4-y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide 468 

Chiral separation of the racemic mixture tert-butyl N4544-[[5-(tert- 

buto xycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carbonyllamino]-2-methyl-pyrazo1-3- 

y1]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HC1 

	

25 	in dioxane gave 468 as a single enantiomer. 11-1 NMR (400 MHz, DMSO) 6 8.70 (s, 1H), 7.85 (s, 

211), 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 — 2.84 (m, 1H), 2.10 — 1.94 (m, 31-1), 1.94 — 1.74 (m, 4H), 1.65 (d,,1= 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-cyc lohepty1)- I -met hyl- 

	

30 	pyrazol-4-yl]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 469 

Chiral separation of the racemic mixture tcrt-butyl N-[5-144[5-(tert-

butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazole-4-carbonyl]amino]-2-methyl-pyrazo1-3-

y1]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI 

in dioxane gave 469 as a single enantiomer. 1H NMR (400 MHz, DMSO) 6 8.70 (s, 1H), 7.85 (s, 

	

35 	211), 7.60 — 7.50 (m, 1H), 7.46 (s, 1H), 7.28 (t, J = 8.7 Hz, 2H), 3.79 (s, 3H), 3.74 — 3.43 (m, 111), 
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2.99 - 2.84 (m, IH), 2.12 - 1.95 (m, 3F1), 1.95 - 1.71 (m, 411), 1.65 (d, J = 13.5 Hz, IH), 1.26 (s, 

3H). LCMS (ES+) m/z 477 (M+1) 

Example 470  5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)-1-methyl-

pyrazol-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide 470 

	

5 	Chiral separation of the racemic mixture tert-butyl N4544-[[5-(tert- 

butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carbonyl]amino]-2-methyl-pyrazol-3-

y1]-3-hydroxy-3-methyl-cycloheptyl]carbamate by SFC followed by deprotection with 4N HCI 

in dioxane gave 470 as a single enantiomer. 'H NMR (400 MHz, DMSO) 8 8.66 (s, 1H), 8.43 (s, 

1H), 7.56 (s, 1F1), 7.53 (dd, J = 11.6, 5.2 Hz, 1E1), 7.48 (s, 21-1), 7.27 (t, J = 8.8 Hz, 2H), 3.76 (s, 

	

10 	3E1), 3.51 - 3.29 (m, 2H), 2.13 - 2.00 (m, 11-1), 2.00 - 1.79 (m, 4H), 1.72 - 1.54 (m, 3H), 1.16 (s, 

3E1). LCMS (ES+) m/z 477 (M+1) 

Example 471  5-amino-N45-[(4S,5S)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazo I-

4-y1]-2-(3,5-difluoro-4-pyridy0thiazole-4-carboxamide 471 

Chiral separation of racemic 439 by SFC gave single enantiomer 471. 'II \ IR 1400 

	

15 	MHz, DMSO) 8 8.81 (s, 1H), 8.64 (d, J = 0.9 Hz, 2H), 7.73 (s, 21-1), 7.58 (s, 11-1), 4.57 - 4.34 (m, 

11-1), 3.65 (s, 31-1), 3.26 - 3.04 (tn, 5H), 2.20 - 1.78 (m, 51-1), 1.71 - 1.51 (m, 1H). LCMS (ES+) 

raiz 467(M÷ 1) 

Example 472  5-amino-N-(5-[(4S,5S)-4-amino-5-fluoro-azepan-1-y1J-1-methyl-pyrazol-

4-y1]-2-(3,5-difluoro-4-pyridyl)thiazole-4-carboxamide 472 

	

20 	Chiral separation of racemic 439 by SFC gave single enantiomer 472. 1 H NMR (400 

MHz, DMSO) 8 8.82 (s, 1H), 8.64 (d, J = 1.1 Hz, 2H), 7.73 (s, 2H), 7.58 (s, 11-1), 4.44 (dtd, J = 

47.9, 8.2, 3.6 Hz, 1H), 3.65 (s, 3E1), 3.24 - 3.04 (m, 5H), 2.23 - 1.71 (m, 5H), 1.68 - 1.51 (m, 

11-1). LCMS (ES+) m/z 467(M+I) 

Example 473  5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-l-y1)-1-methyl- 

	

25 	pyrazol-4-y1]-2-(3,5-difluoro-4-pyridyl)thiazole-4-carboxamide 473 

Chiral separation of racemic 440 by SFC gave single enantiomer 473. 1H NMR (400 

MHz, DMSO) 8 8.85 (s, 1E1), 8.67 (s, 2E1), 7.76 (s, 211), 7.70 (s, 11-1), 3.66 (s, 31-1), 3.31 - 3.23 

(m, 2I-1), 3.24 - 3.13 (m, 1H), 3.12 - 2.92 (m, 511), 2.00 (d, J = 14.1 Hz, 1E1), 1.88 - 1.75 (m, 1H), 

1.70 -1.55 (m, 1H), 1.42 (dd, J = 14.3, 10.6 Hz, 111), 0.99 (s, 3H). LCMS (ES+) m/z 493 (M+1) 

	

30 	Example 474  5-amino-N15-(5-amino-3-methoxy-3-methyl-azepan-l-y1)-1-methyl- 

pyrazol-4-y11-2-(3,5-dilluoro-4-pyridyl)thiazole-4-carboxamide 474 

Chiral separation of racemic 440 by SFC gave single enantiomer 474. 'H NMR (400 

MHz, DMSO) 8 8.85 (s, 11-1), 8.67 (s, 2H), 7.76 (s, 2H), 7.70 (s, 111), 3.66 (s, 31-1), 3.29 - 3.11 

(m, 3H), 3.12 - 2.89 (m, 51-1), 2.00 (d, J = 14.1 Hz, 1H), 1.89 -1.76 (m, IH), 1.67 -1.55 (m, 1E1), 

	

35 	1.41 (dd, J = 14.4, 10.5 Hz, IH), 0.99 (s, 3H). LCMS (ES+) raiz 493 (M+1) 
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Example 475 5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-l-y1)-1-methyl-

pyrazol-4-y11-2-(3-fluoro-4-pyridyl)thiazole-4-carboxamide 475 

Chiral separation of racemic 441 by SFC gave single enantiomer 475. I H NMR (400 

MHz, DMSO) 6 9.20 (s, 1H), 8.69 (d, J = 2.8 Hz, 1H), 8,57 (d, J = 5.0 Hz, 1H), 8.3 I - 8.16 (m, 

	

5 	1H), 7.69 (s, 2H), 7.68 (s, 1H), 3.67 (s, 3H), 3.46 (t, J = 10.2 Hz, 1H), 3.36 - 3.18 (m, 2H), 3.09 

- 2.91 (m, 514), 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-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-l-y1)- I-methyl-

pyrazot-4-y1]-2-(3-fluoro-4-pyridy 1) thiazo le-4-carboxamide 476 

	

10 	Chiral separation of racemic 441 by SFC gave single enantiomer 476. 1 H NMR (400 

MHz, DMSO) 6 9.20 (s, 1H), 8.69 (d, J = 2.8 Hz, IH), 8.57 (d, J = 5.1 Hz, 1H), 8.29 - 8.21 (m. 

1H), 7.69 (s, 2H), 7.68 (s, IH), 3.67 (s, 311), 3.46 (t, J = 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, J 

14.2, 10.7 Hz, 11-1), 1.02 (s, 3H). LCMS (ES+) miz 475 (M±1) 

	

15 	Example 477 5-amino-2-(2-fluoropheny1)-N41-methyl-5-(1-oxa-6,9- 

diazaspiro[3.6]decan-6-yOpyrazol-4-yl]thiazole-4-carboxamide 477 

Following the procedures in Example 448, ten-butyl 4-12-methyl-4-nitro-pyraz 

oxo-1,4-diazepane-1-carboxylate was converted to racemic 477. 1H NMR (400 MHz, DMSO} 

9.46 (s, 1H), 8.35 (t, J = 6.9 Hz, 1 H), 7.63 (s, 1H), 7.51 - 7.27 (m, 5H), 4.28 (dt, J = 15.1, 6.3 Hz. 

	

20 	2H), 3.67 (s, 3H), 3.45 (q, .1= 14.5 Hz, 2H), 3.23 - 3.02 (m, 4H), 2.88 - 2.74 (m, 2H), 2.42  

2.29 (m, IH), 2.29 - 2.14 (m, 1H). LCMS (ES+) m/z 458 (MIA). 

Example 478 5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(1-oxa-6,9- 

diazaspiro[3.6]decan-6-yppyrazot-4-yl]thiazole-4-carboxamide 478 

Following the procedures in Example 448, tert-butyl 4-(2-methyl-4-nitro-pyrazol-3-y0-6- 

	

25 	oxo-1,4-diazepane-l-carboxylate was converted to racemic 478. 1 H NMR (400 MHz, DMSO) 6 

9.73 (s, 1H), 7.67 (s, 1H), 7.61 - 7.41 (m, 3H), 7.29 (t, .1= 8.7 Hz, 2FI), 4.30 -4.1.5 (m, 2H), 3.66 

(s, 3H), 3.48 - 3.33 (m, 2H), 3.21 - 2.98 (m, 411), 2.81 (t, J = 5.8 Hz, 2H), 2.38 - 2.25 (m, 11-1), 

2.25 -2.09 (m, IH). LCMS (ES+) m/z 458 (M+1). 

Example 479 5-amino-N-[544-(aminomethyl)-4-hydroxy-1-piperidy1J-1-methyl- 

	

30 	pyrazol-4-y11-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 479 

Following the procedure for Example 101 starting from tert-butylN4[4-hydroxy-1-(2-

methyl-4-nitro-pyrazol-3-y1)-4-piperidyl]methyllearbamate gave 479 as a cream solid (37 mg, 

35% over three steps). 1H NMR (400 MHz, deMe0D) 6 8.55 (s, 1H), 7.52-7.43 (m, 2H), 7.20-

7.10 (m, 2H), 3.74 (s, 3H), 3.49-3.38 (m, 2H), 3.09-3.03 (m, 2H), 2.92 (s, 2H), 1.85-1.73 (n, 4I-1). 

	

35 	LCMS (ES+) m/z 464 (M+1) 
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Example 480 (R)-5-amino-2-(2-fluoropheny1)-N41-methyl-5-(1-oxa-6,9-

diazaspiro[3.6]clecan-6-yOpyrazo1-4-yljthiazole-4-carboxamidc 480 

Chiral separation of the racemic 5-amino-2-(2-fluoropheny1)-N41-methyl-5-(1-oxa-6,9- 

diazaspiro[3.6]decan-6-yOpyrazol-4-yl]thiazole-4-carboxamide 477 by SFC gave 480 (first 

	

5 	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, 211), 3.26 - 3.04 (m, 

4H), 2.88 - 2.71 (m, 2H), 2.42 - 2.29 (m, 1H), 2.29 - 2.16 (m, 1H). LCMS (ES+) m/z 458 

(M+1). 

Example 481 (S)-5-amino-2-(2-fluoropheny1)-N41-methyl-5-(1-oxa-6,9- 

	

10 	diazaspiro[3.6]decan-6-yl)pyrazo14-ylithiazole-4-carboxamide 481 

Chiral separation of the racemic mixture of 5-amino-2-(2-fluorophcny1)-N-H-methyl-5-

(1-oxa-6,9-diazaspiro[3.6]decan-6-yOpyrazol-4-yllthiazole-4-carboxamide 477 by SFC gave 481 

(second eluting peak). IH NMR (400 MHz, DMSO) 6 9.46 (s, 1H), 8.36 (dd, J = 11.1, 4.8 Hz, 

1H), 7.63 (s, 1H), 7.52 - 7.31 (m, 5H), 4.36 - 4.21 (m, 2H), 3.67 (s, 3H), 3.45 (q, J = 14.5 Hz, 

	

15 	2H), 3.21 - 3.05 (m, 4H), 2.91 - 2.72 (m, 2H), 2.41 - 2.31 (m, 1H), 2.26 - 2.14 (m, 1H). LCMS 

(ES+) m/z 458 (M+1) 

Example  482 (R)-5-amino-2-(2,6-chfluoropheny1)-N-( I-methyl-541 	a 9 

diazaspiro[3.6]dccan-6-y1)-1H-pyrazol-4-ypthiazole-4-carboxamide 482 

Chiral separation of the racemic mixture of 478 by SEC gave 482 (first eluting peak). I H 

	

20 	NMR (400 MHz, DMSO) 6 9.71 (s, 1H), 7.67 (s, 1H), 7.60 - 7.44 (m, 314), 7.28 (dd, J = 14.5, 

5.9 Hz, 2H), 4.30 - 4.16 (m, 2H), 3.66 (s, 3H), 3.40 (q, J = 14.7 Hz, 2H), 3.19 - 3.00 (m, 4H), 

2.82 (t, J= 5.8 Hz, 2H), 2.38 - 2.26 (m, 114), 2.23 - 2.13 (m, 1H). LCMS (ES+) m/z 458 (M+1). 

Example 483 (S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(1-oxa-6,9-

diazaspiro[3.6]decan-6-y1)-1H-pyrazo l-4-yOthiazole-4-carboxamide 483 

	

25 	Chiral separation of the racemic mixture of 478 by SFC gave 483 (second eluting peak). 

IFI NMR (400 MHz, DMSO) 6 9.71 (s, I H), 8.22 (s, 1H), 7.66 (s, I H), 7.62 - 7.44 (m, 3H), 7.29 

(t, J = 8.7 Hz, 21-1), 4.30 - 4.17 (m, 2H), 3.66 (s, 3H), 3.48 - 3.31 (m, 2H), 3.20 - 2.99 (m, 4H), 

2.82 (t, J = 5.7 Hz, 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-difluorophenyI)-N-H-methyl-5-(1-oxa-4,9- 

	

30 	diazaspiro[5.5]undecan-9-yl)pyrazol-4-yl]thiazote-4-carboxamide 484 

Following the procedure for Example 121 starting from ten-butyl 3-(2-methy1-4-nitro-

pyrazol-3-34)-11-oxa-3,8-diazaspiro[5.5]undecanc-8-carboxylate gave 484 as an off-white solid 

(15 mg, 30% over three steps). 1H NMR (400 MHz, CDC13) 6 8.56 (s, 1F1), 7.80 (s, 111), 7.39-

7.16 (m, 114), 7.06-6.96 (m, 214), 6.12 (s, 214), 3.75 (s, 311), 3.69 (t, J= 4.8 Hz, 214), 3.40-3.30 
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(n, 2H), 2.99-2.92 (n, 2H), 2.88-2.83 (n, 2H), 2.79 (s, 2H), 2.11-2.00 (m, 2H), 1.74-1.63 (m, 

2H). Alkyl NH not observed. LCMS (ES+) m/z 490 (M+1) 

Example 485  5-amino-N45-(5-amino-4-methoxy-4-methyl-azepan-l-y1)-1-methyl-

pyrazol-4-y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide 485 

	

5 	To a solution of tert-butyl N-(144-05-(tert-butoxycarbonylamino)-2-(2,6- 

difluorophenyl)thiazole-4-carbonyl)amino)-2-methyl-pyrazol-3-y1)-5-methoxy-5-methyl-azepan-

4-ylicarbamate (0.12 g, 0.17 mmol) in Me0H (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 

	

10 	mg, 74%). 'H NMR (400 MHz, d6-DMSO) 8 9.63 (s, 1H), 7.69 (s, IH), 7.59-7.48 (m, 3H), 7.31- 

7.22 (n, 21-1), 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, IH), 

2.11-2.02 (m, IH), 1.92-1.82 (n, 1H), 1.79-1.59 (m, 4H), 1.47 (dd, J= 14.5, 6.2 Hz, 1H), 1.19 (s, 

3H). LCMS (ES+) ink 492 (M+1) 

Example 486  N45-[(3aR,8aS)-2-oxo-3a,4,5,7,8,8a-hexahydro-3H-oxazolo[4,5- 

	

15 	d]azepin-6-y1]-1-methyl-pyrazol-4-y1]-5-amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide 

486 

To a stirred solution of ten-butyl N-04R,5S)-I-(44(5-(tert-butoxycarbonylamino)-2-(2.6-

difluorophenyl)thiazole-4-carbonyl)amino)-2-methyl-pyrazol-3-A-5-hydroxy-azepan-4- 

y1)carbamate (199 mg, 0.30 mmol) in DMF (2 mL) at 0 °C was added sodium hydride (60% 

	

20 	dispersion in oil, 26 mg, 0.66 mmol). 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 

	

25 	material (159 mg, 0.27 mmol) in HCI in dioxane (4 M, 10 mL) and Me0H (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 MHz, 

CDCI3) 8 8.50 (s, IH), 7.79 (s, 1H), 7.37-7.28 (m, 1H), 7.05 (t,J= 8.8 Hz, 2H), 6.14 (s, 211), 

5.08-5.00 (m, 111), 4.87 (s, I H), 4.26 (td, J= 9.3, 3.5 Hz, 1H), 3.75 (s, 311), 3.45-3.33 (m, 2H), 

	

30 	3.16-3.07 (n, 2H), 2.34-2.27 (m, 21-1), 2.20-2.09 (n, 1H), 2.06-1.97 (n, 1H). LCMS (ES+) Ink 

490 (M+1) 

Example 487  [(4S,5R)-5-amino-1144[5-amino-2-(2,6-difluorophenypthiazole-4- 

carbonyl]amino]-2-methyl-pyrazol-3-yliazepan-4-yl] acetate 487 

To a solution of ten-butyl N-04R,5S)-1-(4-05-(tert-butoxycarbonylatnino)-2-(2,6- 

35 difluorophenyl)thiazole-4-carbonyl)amino)-2-methyl-pyrazol-3-y1)-5-hydroxy-azepan-4- 
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yl]carbamate (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 

	

5 	under reduced pressure. The residue was purified via silica gel chromatography (0-5% 

Me0H/DCM) to give an off-white solid. A solution of this solid (176 mg, 0.25 mmol) in HC1 in 

dioxane (4 M, 10 nfL) and Me0H (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 NH3  in Me0H/DCM) to give 487 as a white solid (52 

	

10 	mg, 41% over two steps). 'H NMR (400 MHz, d4-MeOD) 8 7.64 (s, IH), 7.51-7.42 (m, IH), 7.15 

(t, J= 8.7 Hz, 2H), 4.19 (dt, J= 10.1, 2.6 Hz, 114), 4.13-4.09 (m, 1H), 3.76 (s, 3H), 3.53 (ddd, J 

= 13.5, 9.7, 3.3 Hz, 1H), 3.35-3.20 (m, 2H), 3.17-3.09 (m, IH), 2.29-2.18 (m, 1H), 2.09-1.86 (m, 

5H), 1.78-1.69 (m, IFI). LCMS (ES+) m/z 506 (M+I) 

Example 488 N45-[(3aS,8aR)-2-oxo-3a,4,5,7,8,8a-hcxallydro-3H-oxazolo[4,5- 

	

15 	di azepin-6-ylk 1-merhyl-pyrazol-4-y1]-5-amino -2-(2,6-difluorophenyOthiazo le-4-carboxamide 

488 

hollowing the procedures of Example 486 starting from tert-butyl 	(45,5R)-1-(4-((5-

(tert-butoxycarbonylamino)-2-(2,6-difluorophenyl)thiazo le-4-carbonyDamino)-2-methyl-

pyrazol-3-y1)-5-hydroxy-azepan-4-yOcarbamate gave 488 as a white solid (69 mg, 52% over two 

	

20 	steps). 'H NMR (400 MHz, CDC13) 6 8.50 (s, 1H), 7.79 (s, I H), 7.37-7.28 (m, 1H), 7.05 (t, J= 

8.8 Hz, 2H), 6.14 (s, 2H), 5.08-5.00 (m, 1H), 4.87 (s, IH), 4.26 (td, J — 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, 21-I), 2.20-2.09 (m, 1H), 2.06-1.97 (m, 

114). LCMS (ES+) m/z 490 (M+1) 

Example 489 [(4R,5S)-5-amino-1444[5-amino-2-(2,6-difluorophenyl)thiazole-4- 

	

25 	carbonyl]aminoll-2-methyl-pyrazol-3-yl]azepan-4-yl] acetate 489 

Following the procedure for Example 487 starting from tert-butyl N-448,5R)-1-(44(5-

(tert-butoxycarbortylamino)-2-(2,6-difluorophenyOthiazole-4-carbonyDamino)-2-methyl-

pyrazol-3-y1)-5-hydroxy-azepan-4-yl]carbamate gave 489 as a white solid (40 mg, 31% over two 

steps). 'H NMR (400 MHz, d4-MeOD) 6 7.64 (s, 1H), 7.51-7.42 (m, 1H), 7.15 (t, J= 8.7 Hz, 214), 

	

30 	4.19 (dt, J = 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, 21-1), 3.17-3.09 (m, 1H), 2.29-2.18 (m, 1H), 2.09-1.86 (m, 5H), 1.78-1.69 (m, 

1H). LCMS (ES+) m/z 506 (M+1) 

Example 490 5-amino-2-(2,6-difluoropheny1)-N-(54(4R,5R)-4,5-dihydroxyazepan-l-

y0-1-methyl-1H-pyrazol-4-yl)thiazole-4-carboxamide 490 
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To a solution of tort-butyl N-(2-(2,6-difluoropheny1)-4-45-(4-hydroxy-5-((4-

rnethoxyphenyOmethoxy)azepan-1-y1)-1-methyl-pyrazol-4-y1)carbarnoyl)thiazol-5-yOcarbamate 

(0.50 g, 0.73 mmol) in Me0H (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 

	

5 	filtered through Celite® and the filtrate concentrated under reduced pressure to give a colourless 

solid. The crude solid was dissolved in DCM (10 m1.) and TEA (10 mL) was added. The reaction 

mixture was stirred at room temperature for 18 hr, concentrated under reduced pressure and the 

crude residue was dissolved in a 1/1 mixture of McOH/2 M aqueous NaOH (40 nth) and heated 

at 50 °C for 18 hr. The reaction mixture was concentrated under reduced pressure, diluted with 

	

10 	water (30 mL) and extracted with DCM (50 mL) and EtOAc (2 x 50 niL). 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, d5-DMSO) 6 8.72-8.63 (m, 1H), 7.61-7.45 (m, 4F1), 7.31-7.23 (m, 2H), 4.57 

(s, 2H), 3.63 (s, 3H), 3.52 (d, J= 6.5 Hz, 2H), 3.20-3.05 (m. 411), 1.94-1.86 (m, 2H), 1.74-1.64 

	

15 	(m, 2H). LCMS (ES+) m/z 465 (M+1) 

Example 491 5-amino-N-45-0-amino-5-(trideuteriomethoxy)azepan-l-y11-1 ethyl-

(' azo1.62-y11-2-(2-1luoronheny0)thiazole-4-carboxamide 491 

Following the procedures in Examples 101 and 333, starting from trideuteriomethyl 

iodide, 491 was yielded. 'H NMR (400 MHz, DMSO) 6 8.93 (s, 1H), 8.30 (t, J= 7.9 Hz, 1H), 

	

20 	7.52 (s, 111), 7.50 - 7.27 (m, 51.1), 3.64 (s, 3H), 3.24 - 3.03 (m, 5H), 3.02 - 2.87 (m, 1H), 2.13 - 

2.01 (m, 1H), 1.92 - 1.79 (m, 1H), 1.78 -1.53 (m, 2H). LCMS (ES+) m/z 463 (M+1) 

Example 492  5-amino-N-[544-amino-5-(trideuteriomethoxy)azepan- 1-y1]-1-methyl- 

pyrazo 1-4-y1]-2-(2,6-d ifluoro phony Othiazo le-4-carbo xa mid e 492 

Following the procedures in Examples 101 and 333, starting from trideutcriomethy1, 492 

	

25 	was yielded. 'H NMR (400 MHz, DMSO) 6 8.87 (s, 1H), 7.63 - 7.41 (m, 4f1), 7.26 (t, J = 8.7 Hz, 

2H), 3.63 (s, 3H), 3.25 - 2.98 (m, 5H), 2.98 - 2.84 (m, 11I), 2.07 -1.93 (m, 1H), 1.95 -1.80 (m, 

1H), 1.79 - 1.63 (m, 111), 1.63 - 1.49 (m, 1H). LCMS (ES+) m/z 481 (M+1) 

Example 493  5-amino-N15-[(5S)-5-amino-3,3-difltioro-azepan-1-yl]-1-

(trideuteriomethyppyrazol-4-y1]-2-(2,6-difluorophenyOthiazole-4-carboxamide 493 

	

30 	Following the procedures in Examples 101 and 112, 5-chloro-l-trideuteriomethyl-4- 

nitro-1H-pyrazole was converted to 493. 'H NMR (400 MHz, DMSO) 6 8.82 (s, 1H), 7.61 - 7.40 

(m, 4H), 7.28 (t, J= 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-15-[(5R)-5-amino-3,3-difluoro-azepan- I -yl]-1- 

	

35 	(trideuteriomethyl)pyrazol-4-y1]-2-(2,6-difluorophenyOthiazole-4-carboxamide 494 
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Following the procedures in Examples 101 and 112, 5-chloro-l-trideuteriomethy1-4-

nitro-1H-pyrazole was converted to 494. IH NMR (400 MHz, DMSO) 6 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 

5 (M+1) 

Example 495 5-amino-N15-(5-amino-3,3-difluoro-5-methyl-azepan-l-y1)-1-methyl-

pyrazol-4-y11-2-(2,6-difluorophenyOthiazole-4-carboxamide 495 

To a solution of tent-butyl N-(4-((5-(5-(tert-butoxycarbonylamino)-3,3-difluoro-5-

methyl-azepan-l-y1)-1-methyl-pyrazol-4-yOcarbamoy1)-2-(2,6-difluorophenyOthiazol-5- 

10 	yl)carbamate (0.36 g, 0.51 mmol) in Me0H (5 mL) was added HCI in dioxane (4 M, 0.02 mol, 5 

mL). The reaction mixture was stirred at room temperature for 16 hr and concentrated under 

reduced pressure. Purification via SCX cartridge washing with 1/1 Me0H/DCM (250 mL) 

followed by Me0H (250 mL) and eluting with 1 N NH3  in Me0H (200 mL) gave 495 as a pale 

yellow foam (250 mg, 87%). 	NMR (400 MHz, CDC13 ) 6 8.92 (s, IH), 7.85 (s, IH), 7.33 (tt, J 

15 

3W. Exchanceables not observed. LCMS (ES-1 ) rnlz 498 (M+1) 

Example 496 5-amino-N-(5-((3S,4R)-4-(aminomethyl)-3-ethyl-4-methoxypiperidin-1 

y1)-1-methyl- I H-pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 496 

20 	Following the procedure for Example 101 starting from red-butyl N-((3-ethy1-4-

methoxy-1-(2-methy1-4-nitro-pyrazol-3-y1)-4-piperidyl)nethyl)carbamate gave 496 as a white 

solid (21 mg, 33% over three steps). 1H NMR (400 MHz, CDC13) 6 8.52 (s, 114), 7.80 (s, In), 

7.36-7.27 (m, IH), 7.07-6.97 (m, 21-1), 6.15 (s, 2H), 3.75 (s, 3H), 3.18 (s, 3H), 3.20-3.03 (m, 4H), 

3.03 (d, J= 13.8 Hz, 1H), 2.91 (d, J= 13.8 Hz, 1H), 1.89-1.74 (m, 2H), 1.72-1.45 (m, 5H), 0.89 

25 	(t, J= 7.5 Hz, 314). LCMS (ES+) m/z 506 (M+1) 

Example 497 5-amino-N-[5-(5-amino-l-oxa-8-azaspiro[3.6]clecan-8-y1)-1 ethyl- 

pyrazol-4-y1]-2-(2,6-di fluorophenyl)thiazo le-4-carboxam ide 497 

Step A: A solution of 5-azido-1-(1-methyl-4-nitro-1H-pyrazol-5-yflazepan-4-ol (502 mg, 

1.78 mmol) (second eluting peak on chiral separation) in THF/water (15 mL/ 3 mL) was treated 

30 	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 NaHCO3  

solution (20 int). The aqueous layer was extracted with EtOAc (50 mL) and the combined 

organic layers were dried over MgSO4  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 D1PEA (0.85 mL, 4.88 mmol) 

35 	and trifluoroacetic anhydride (0.29 mL, 2.05 mmol). The reaction mixture was allowed to warm 

= 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, IH), 1.26 (s, 
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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 MgSO4  and concentrated 

under reduced pressure. Purification via silica gel column chromatography (0 to 100% 

EtOAc/heptane) gave 2,2,2-trifluoro-N-(5-hydroxy-1-(1-methy1-4-nitro-1H-pyrazol-5-y0azepan- 

	

5 	4-yl)acetamide as a yellow oil (626 mg, 88%). 

Step B: To a solution of this oil in DCM was added Dess-Martin periodinane (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 

	

10 	column chromatography (0 to 100% EtOAc/heptane) gave (S)-2,2,2-trifluoro-N-0 -( I-methyl-4- 

nitro-1H-pyrazol-5-y0-5-oxoazepan-4-yOacetamide. 

Step C: Following the procedures in Example 448, (S)-2,2,2-trifluoro-N-(1-(1-methy1-4-

nitro-IH-pyrazol-5-y0-5-oxoazepan-4-y0acetamide was converted to 2,2,2-trifluoro-N-[(10S)-7-

(2-rott•thyl-4-nitro-mazoi-3-y1)-3-oxa-7-azaspiro[3.6]decan-10-yl]acetamide. Chiral separation 

	

15 	by SFC gave two peaks as single enantiomers. The second eluting peak was deprotected 

following the procedure described in Example 417 to give 497. 111 NMR (400 MHz, DMSO) 6 

2 	k,61 (nt Iii), 1.a6 ts, 	7.54 - 7.40 (m, 2H), 7.25 (t, J = 8.6 Hz, 21-1), 3.65 (s, 311), 3.44 

— 	m, 2H), 3.08 — 2.86 (m, 4H), 2.73 — 2.57 (m, IH), 1.93 — 1.66 (m, 5H), 1.66 — 1.53 (m, 

1H). LCMS (ES+) m/z 490 (M+1) 

	

20 	Example 498 5-amino-N45-(5-amino-1-oxa-8-azaspiro13.61decan-8-y0-1-methyl- 

pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 498 

In the preparation of 497, the first eluting peak of 2,2,2-trifluoro-N-[(10S)-7-(2-methy1-4-

nitro-pyrazol-3-y1)-3-oxa-7-azaspiro[3.6]decan-10-yltacetamide off the SFC chiral separation 

was converted to 498. 1 H NMR (400 MHz, DMSO) 6 8.67 (s, 1H), 7.60 — 7.41 (m, 3H), 7.25 (t, J 

	

25 	= 8.6 Hz, 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,6S)-6-amino-8-oxa-3-azabicyclo[3.2.1]octan-3-y1)- 

1-methyl-11-1-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 499 

Following the procedure for Example 101 starting from tent-butyl N-[3-(2-methyl-4- 

	

30 	nitro-pyrazol-3-y1)-8-oxa-3-azabicyclo[3.2.1]octan-6-ylicarbamate gave 499 as the formate salt 

as an off-white solid (12 mg, 28% over three steps). 11-1NMR (400 MHz, CDC13) 6 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, J= 7.2 Hz, 

IH), 4.00 (s, 1H), 3.87 (d, J= 7.8 Hz, 114), 3.77 (s, 3H), 3.51-3.40 (m, 2H), 2.86 (d, ,T= 11.2 Hz, 

1H), 2.68-2.53 (m, 3H). Alkyl NH2  not observed. LCMS (ES+) m/z 462 (M+1) 



WO 2013/045461 	 - 372 - 	 PCT/EP2012/068899 

Example 500  5-amino-N4545-amino-4-hydroxy-4-(2-hydroxyethyl)azepan-l-y1]-1-

methyl-pyrazn1-4-y1]-2-(2,6-difluorophenyflthiazole-4-carboxamide 500 

Step A: Following the procedures in Example 498, 5-azido-1-(1-methy1-4-nitro-1H- 

pyrazol-5-ypazepan-4-ol (502 mg, 1.78 mmol) (first eluting peak on chiral separation) was 

	

5 	converted to (R)-2,2,2-trifluoro-N-(1-(1-methyl-4-nitro-IH-pyrazol-5-y1)-5-oxoazepan-4- 

yDacetamide. 

Step B: Following the procedure described in Example 448, (R)-2,2,2-trifluoro-N-(1-(1-

methyl-4-nitro-1H-pyrazol-5-y0-5-oxoazepan-4-y1)acetamide was converted to 2,2,2-trifluoro-

N-R1OR)-7-(2-methyl-4-nitro-pyrazol-3-y1)-3-oxa-7-azaspiro[3.61decan-10-yflacetamide. Chiral 

	

10 	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 MHz, 

DMSO) 8 9.14 (s, 1H), 8.21 (s, 1H), 7.61 - 7.41 (m, 41-1), 7.25 (t, J = 8.6 Hz, 211), 3.64 (s, 3H), 

3.47  Z V im. 2H1. 3.22 - 2.83 (rn, 5H), 2.72 (s, 111), 2.34 - 2.17 (m, 2H), 1.94 - 1.82 (m, 1H), 

	

15 	1.82 -1.59 (m, 214), 1.59 - 1.37 (m, 2H). LCMS (ES+) m/z 508 (M+1) 

Example 501  5-amino-N-[5-(5-amino-l-oxa-8-azaspiro[3.6]decan-8-y0-1-methyl- 

p2.r.szol-4-:,11-2-(2.6-difluorophenylithiazole-4-carboxamide 501 

Following the procedures in Example 498, the second eluting peak of 2,2,2-tnfluoro-N- 

[(10S)-7-(2-methyl-4-nitro-pyrazol-3-y1)-3-oxa-7-azaspiro[3.6]decan- I 0-yllacetamide off the 

	

20 	SFC chiral separation was convened to 501. 11-1 NMR (400 MHz, DMSO) 6 8.67 (s, I El), 8.39 (s, 

1H), 7.61 - 7.38 (n, 4H), 7.26 (t, J = 8.7 Hz, 2H), 3.66 (s, 3H), 3.52 - 3.17 (m, 2H), 3.12 - 2.93 

(m, 411), 2.92 - 2.78 (m, 1H), 2.00 -1.77 (m, 5H), 1.72 -1.57 (m, 1H). LCMS (ES+) m/z 490 

(M+1) 

Example 502  5-amino-N15-(5-amino-4-methoxy-4-methyl-azepan-l-y1)-1-methyl- 

	

25 	pyrazol-4-y11-2-(2,6-difluorophenyl)thiazole-4-carboxamide 502 

Chiral separation of the racemic mixture tert-butyl N4144-[[5-(tert-

butoxycarbonylamino)-2-(2,6-difluorophenypthiazole-4-carbonyliaminol-2-methyl-pyrazol-3-

yI]-5-methoxy-5-methyl-azepan-4-yl]carbamate by SFC followed by deprotection with 4N HCI 

in dioxane gave 502 as a single enantiomer. I H NMR (400 MHz, DMSO) 8 9.56 (s, 1H), 7.68 (s, 

	

30 	1H), 7.61 - 7.43 (rn, 31-1), 7.26 (t, J = 8.6 Hz, 211), 3.61 (s, 3E1), 3.18 - 3.05 (n, 311), 3.02 (s, 31.1), 

2.91 (t, J = 8.2 Hz, 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-N1545-amino-4-methoxy-4-methyl-azepan-l-y1)-1-methyl-

pyrazol-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide 503 
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Chiral separation of the racemic mixture tert-butyl N-[1441[5-(tert-

butoxycarbonylamino)-2-(2,6-difluorophenyOthiazole-4-carbonyllamino]-2-methyl-pyrazol-3-

y1]-5-methoxy-5-methyl-azepan-4-yl]carbamate by SFC followed by deprotection with 4N HCl 

in dioxane gave 503 as a single enantiomer. 1 H NMR (400 MHz, HMSO) 6 9.54 (s, 1H), 7.68 (s, 

	

5 	1H), 7.60 - 7.41 (m, 3H), 7.26 (t, J = 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, 1H), 1.76 --1.62 (m, 1H), 1.56 -

1.40 (m, IH), 1.19 (s, 3H). LCMS (ES+) m/z 492 (M+1) 

Example 504 5-amino-N15-(5-amino-4-methoxy-4-methyl-azepan-l-y1)-1-methyl-

pyrazol-4-y11-2-(2,6-difluoropheny)thiazole-4-carboxamide 504 

	

10 	Chiral separation of the racemic mixture tert-butyl N-[544-[[5-(tert- 

butoxycarbonylarnin6)-2-(2-fluorophenyl)thiazole-4-carbonyl]amino]-2-methyl-pyrazol-3-y11-2-

methoxy-cycloheptAcarbamate by SFC followed by deprotection with 4N HC1 in dioxane gave 

504 as a single enantiomer. 1 H NMR (400 MHz, DMSO) 6 8.88 (s, 1H), 8.32 (s, 1H), 7.52 (s, 

IN), i.4 	 -- 6,91 (m, 	6.70 - 6.58 (m, 114), 3.76 (s, 31-1), 3.24 (s, 31-1), 

	

15 	3.17 - 3.10 (m, 1H), 3.02 - 2.91 (m, 1H), 2.27 - 2.12 (m, 114), 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) 

zepan-l-y1)-1-methyi- 

pyrazoi-4-yij-2-(2,6-1 	ophenyOthiazoie-4-carboxamide 505 

Chiral separation of the racemic mixture tert-butyl N-[544-[[5-(tert- 

211 butoxycarbonylamino )-2-(2-tluorophenyl)thiazole-4-carbonyljamino1-2-methyt-pyrazol-3-y11-2-

methoxy-cycloheptyljearbamate by SFC followed by deprotection with 4N HCl in dioxane gave 

505 as a single enantiomer. 1 H NMR (400 MHz, DMSO) 6 8.89 (s, IH), 8.27 (s, IH), 7.53 - 7.24 

(m, 5H), 7.03 - 6.91 (m, IH), 6.67 - 6.51 (m, 1H), 3.75 (s, 3H), 3.24 (s, 3H), 3.12 - 2.93 (m, 2H), 

2.00 - 1.61 (m, 7H), 1.58 - 1.39 (m, 2H). LCMS (ES+) m/z 459 (M+1) 

	

25 	Example 506 5 -amino-N-[5-(5 -amino-4-methoxy-4-rnet hylrazep an-l-y1)-1-met hy 

pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazote-4-carboxamide 506 

Chiral separation of the racemic mixture tert-butyl N-[544-[[5-(tert-

butoxycarbonylamino)-2-(2-fluorophenyl)thiazole-4-carbonyl]amino]-2-methyl-pyrazol-3-y11-2-

methexy-cycloheptyl]carbamate by SFC followed by deprotection with 4N HO_ in dioxane gave 

	

30 	506 as a single enantiomer. 11iNIVIR (400 MHz, DMSO) 6 8.89 (s, 1H), 8.27 (s, 1H), 7.55 - 7.24 

(m, 5H), 7.05 - 6.91 (m, IH), 6.67 - 6.54 (rn, 1H), 3.75 (s, 3H), 3.24 (s, 311), 3.12 - 2.96 (m, 2H), 

1.97 - 1.62 (m, 7H), 1.60 - 1.36 (m, 2H). LCMS (ES+) m/z 459 (M+1) 

Example 507 5-amino-N45-(5-amino-4-methoxy-4-methyl-azepan-l-y0-1-methyl-

pyrazo 1-4-A-2-(2,6-difluorophenyl)thiazole-4-carboxam ide 507 
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Chiral separation of the racernic mixture tert-butyl N4544-[[5-(tert-

butoxycarbonylamino)-2-(2-fluorophenyl)thiazole-4-carbonyllamino]-2-methyl-pyrazol-3-y1]-2-

methoxy-cycloheptylkarbamate by SFC followed by deprotection with 4N HCl in dioxane gave 

507 as a single enantiomer. 1H NMR (400 MHz, HMSO) 6 8.87 (s, 1E1), 8.33 (s, 1H), 7.52 (s, 

5 

(m, 2H), 1.61 -- 1.40 (m, 3H). LCMS (ES+) m/z 459 (M+1) 

Example 508 5-amino-N45-(2,6-diazaspiro[3.5]nonan-6-y1)-1-methyl-pyrazol-4-y1]-2- 

(2,6-difluorophenyl)thiazole-4-carboxamide 508 

10 	Step A: 5-Chloro-l-methyl-4-nitro-pyrazole (0.16 g; 0.99 mmol) and tert-butyl 2,8-

diazaspiro[3.5]nonane-2-carboxylate (0.2 g. 0.88 mmol) were suspended in butan-l-ol (2 mL), 

followed by the addition of DIPEA (0.7 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% ethyl ac tat,: m 	-. 7c.)=1.11ane Ten-butyl 6-(I-methyl-4-nitro-IH- 

15 	pyrazol-5-yl)-2,6-diazaspiro[3.5]nonane-2-carboxylate (200mg) was obtained a yellow oil in a 

57% yield. MS(ESI) m/z: 352.2 [M+-I']. 

Step }j n ert-tt 	 azol-4-yi}-2,K-cilazasp 

carboxylate (200 mg, 0.57 nunoii was dissolved in methanol (20 mL). The solution was 

subjected to hydrogenation using H-Cube through a cartridge of Pd/C at 50 'V, with hydrogen 

20 	pressure at 50 bar and flow rate at 1 mL/min. The reaction was complete after 4 cycles through 

the system (flow rate at 1 mL/min, 80min). After evaporation, the desired product tert-butyl 6-(4-

amino-l-methy1-1H-pyrazol-5-y1)-2,6-diazaspiro[3.5]nonane-2-carboxylate (184 mg, 100%) was 

yielded as a light brown solid. MS(ESI) nab,: 322.3 [M+FE]. 

Step C: 5-(tert-butoxycarbonylarnino)-2-(2,6-difluorophenyl)thiazole-4-carboxylic acid 

25 	(224.4 mg, 0.63 mmol) was suspended in dichloromethane (2 mL) followed by the addition of 

HATU (269.3 mg, 0.69 mmol), DIPEA (299.0 mg, 2.3 nuno I) and tert-butyl 8-(4-amino-2-

methyl-pyrazol-3-y1)-2,8-diazaspiro[3.5]nonane-2-earboxylate (184 mg, 0.57 mmol) in 

dichloromethane (2 mL) . The suspension was stirred at room temperature for 16 hr. Saturated 

NaHCO3  (5 mL) was added to the reaction mixture. After separation, the aqueous layer was 

30 	extracted with dichloromethane (5 mL x 2). The combined organic layers were dried over 

Na2SO4, 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-butoxycarbonyDamino)-2-(2,6-

difluorophenypthiazole-4-carboxamido)-1-methy1-1H-pyrazol-5-y1)-2,6-diazaspiro[3.5]nonane- 

35 	2-carboxylate. MS(ESI) m/z: 674.5 [M+Najl. 

1H), 7.48 - 7.26 (m, 4H), 7.02 - 6.89 (m, IH), 6.66 - 6.55 (m, 1H), 176 (s, 3H), 3.24 (s, 3H), 

3.17 - 3.07 (m, 1H), 3.02 - 2.89 (in, IH), 2.26 - 2.09 (m, 1H), 2.12 - 1.86 (m, 3H), 1.77 - 1.60 
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Step D: tert-butyl 844-1[54tert-butoxycarbonylamino)-242,6-difluorophenyl)thiazole-4- 

carbonyl]amino1-2-methyl-pyrazol-3-y1]-2,8-diazaspiro[3.5]nonane-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 

	

5 	16 hr. After evaporation, a crude mixture as an off while solid (345 mg) was obtained. The crude 

mixture was purified by reverse phase HPLC to give 508 as a white solid (66 mg, 28%), 1 H 

NMR (400 MHz, DMSO-d6) 8 8.70 (s, IH), 7.55 —7.45 (m, 4H), 7.26 (t, J= 8.8 Hz, 2H), 3.66 (s, 

3H), 3.54 (s, IH), 3.22 (s, 4H), 3.12 (s, 2H), 2.94 (t, J= 5.3 Hz, 2H), 1.68 —1.60 (m, 2H), 1.58 —

1.50 (m, 21-1). MS(ES1) m/z: 460.2 [M1-1111 ]. 

	

10 	Example 509 5-amino -242,6-difluo ro pheny1)-N4 I - methy1-54(3 aR,8 aS)-3 a-methy1-2- 

oxotetrahydro-2H-oxazo lo [5,4-d] azepin-6(7H,F,H .S )-y1)-1H-pyrazol-4-yOthiazo le-4-

carboxamide 509 

To a solution of 3a-methyl-6-(2-methy1-4-nitro-pyrazol-3-y1)-3,4,5,7,8,8a- 

hexahydrooxazolo[4,5-diazepin-2-one (195 trig 	 -methyl-1,4-cyclohexadiene 

	

15 	(0.52 mL, 4.60 mmol) in Me0H (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 	 carbon (2l5l Mo., 0.13 

mmol) added. the mixture was heated at 65 `C tor lc, hr. ilk indicated mainly starting material 

so the catalyst was filtered off, the volume made up to 14 mL of McOH and the mixture passed 

	

20 	through the H-Cubet (full hydrogen mode, 75 °C, flow rate: 1 mL/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 54tert-butoxycarbonylamino)-242,6-difluoropheny1)-

thiazole-4-carboxylic acid (259 mg, 0.73 mmol) in DMF (5 niL) was stirred at room temperature 

for 30 minutes. A solution of the crude amino-pyrazole (175 mg, 0.66 minol) and DIPEA (0.18 

	

25 	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 

Me0H. The remaining solid was suspended in DMSO (3 mL) and methanol (5 rnt), 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 

	

30 	submitted for purification via preparative HPLC to give 509 as a yellow solid (13 mg, 4% over 

three steps). 111 NMR (400 MHz, d5-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, J= 6.8, 3.8 Hz, 11-1), 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, J= 5.1 Hz, 2H), 1.30 (s, 3H). 

LCMS (ES+) m/z 504 (M+1) 
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Example 510 5-amino-N-[5-(5-amino-l-oxa-8-azaspiro[3.6]clecan-8-y1)- I -methyl-

pyrazol-4-y1]-2-(2,6-difluorophenypthiazole-4-carboxamide 510 

To a solution of tert-butylN12-(2,6-difluoropheny1)-411-methyl-5-[(10R)-10-[(2,2,2- 

trifluoroacetyl)amino]-3-oxa-7-azaspiro[3.6]decan-7-ylipyrazol-4-ylkarbamoyl]thiazol-5- 

	

5 	yl]carbamate (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 Na2SO4, 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 

	

10 	saturated NaHCO3, and extracted with ethyl acetate (3x). The combined organic layers were 

dried over MgSO4 and the solvent removed under reduced pressure and the residue purified by 

preparative HPLC to afford 510. LCMS (ES+) m/z 490 (M+1). 

Example 511 5-amino-N1514-amino-5-(difluoromethyl)azepan-l-y1]-1-methyl-

pyrazol-4-y1]-2-(2,6-difluorophenypthiazo le—l-carboxamidc 511 

	

15 	Step A: (Methoxymethyl)triphenylphosphonium chloride (5.59 g, 15.8 mmol) (dried on 

vacuum overnight before use) was suspended in ethyl ether (65 mL). The suspension was cooled 

to -15t. Potassium tert-butoxide (1.0 molt) in THE (1_'.6 mL. 12.h mrnol) was added slowly 

and the bright orange suspension was stirred at -25-C to -l0•C (or lb while the color persisted. 

2,2,2-Trifluoro-N-[(4R)-1-(2-methy1-4-nitro-pyrazol-3-y1)-5-oxo-azepan-4-yllacctamide (1.38 g, 

	

20 	3.95 nunol) was dissolved in THE (12 mL) and added to the Ode 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-(methoxymethy lene)-1-(2-methyl-4-nitro-pyrazol-3-y Dazcpan-4- 

	

25 	yljacctamide. 

Step B: To a solution of 2,2,2-trifluoro-N-[(4R)-5-(methoxymethylene)-1-(2-methyl-4-

nitro-pyrazol-3-yDazepan-4-yl]acetamide (1060 mg, 2.81 mmol) in chloroform (90 mL) 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 

	

30 	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% EAJheptane) to give 2,2,2-

trifluoro-N-[(4R)-5-formy1-1-(2-methy1-4-nitro-pyrazol-3-yl)azepan-4-yl]acetamide (896 mg, 

88%). 
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Step C: To a solution of 2,2,2-trifluoro-N-R4R)-5-fiormy1-1-(2-methyl-4-nitro-pyraval-3-

y0azepan-4-yliacetamide (190 mg, 0.52 mmol) in DCM (5 mL) was slowly added DEOXO-

FLUOR(R) (1.16g , 2.62 nutol, 50 mass% in toluene). The mixture was stirred at room 

temperature for 1.5 h, quenched with sat. NaHCO3  and extracted with DCM 3x. The combined 

	

5 	organic layers were concentrated and the residue was purified via silica gel column 

chromatography (0-100% EA/heptane) to give N-[(4R)-5-(difluoromethyl)-1-(2-methyl-4-nitro-

pyrazol-3-yDazepan-4-y1]-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-R4R)-5-

(difluoromethyl)-1-(2-methy1-4-nitro-pyrazol-3-yl)azepan-4-y11-2,2,2-trifluoro-acetamide off the 

	

10 	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-(difluoromethyl)azepan- I -y1]-l-methyl- 

pyrazol-4-y1]-2-(2,6-difluorophenyl)thiazole-4-carboxamide 512 

Following the preparation 511, the second eluting peak of ti-[(4R)-5-( ilueromethyl)- I - 

	

15 	(2-methyl-4-nitro-pyrazol-3-yflazepan-4-y0-2,2,2-trifluoro-acetamide off the SFC chiral 

separation was converted to 512. NMR (400 MHz, DMSO) S 8.72 (s, 1H). 7.60 - 7.36 (m, 

4H), 7.30 - 7.17 (m, 2H), 6.30 (t, = 58.2 Hz, 1 H ), 3.64 (s, 311). 3.29 3.21 cm. :HE 3 21 3.03 

(m, 3H), 2.92 - 2.79 (m, 1H), 2.05 - 1.87 (m, 2H), 1.79 - 1.55 (m, 4H). LCMS (ES-) nvz 498 

(M+1) 

	

20 	Example 513  5-amino-N-[5-[4-amino-5-(hydroxymethyl)azepan- I -y1J- I -methyl- 

pyrazol-4-yl]-2-(2,6-difluorophenyl)thiazo le-4-carboxamide 513 

Step A: In the preparation of 511, 2,2,2-trifluoro-N-R4R)-5-formyl- l-(2-methy1-4-nitro-

pyrazol-3-yflazepan-4-yl]acetamide (192 mg, 0.53 mmol) was dissolved in methanol (5 ml.,) and 

cooled in an ice bath. Sodium borohydride (41 mg, 1.06 mmol) was added, allowed to warm to 

	

25 	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 gel column chromatography (0-100% EA/heptane) to give 2,2,24rifluoro-N-

[(4R)-5-(hydroxytnethy0-1-(2-methyl-4-nitro-pyrazol-3-ypazepan-4-yl]acetamide (120 mg, 

62%). 

	

30 	Step B: Following the procedures in Example 497, 2,2,2-trifluoro-N-R4R)-5- 

(hydroxymethy0-1-(2-methyl-4-nitro-pyrazol-3-y1)azepan-4-yllacetarnide was converted to 513. 

NMR (400 MHz, DMSO) 8 8.72 (s, 1H), 7.60 - 7.36 (m, 4H), 7.30 - 7.17 (n, 2H), 6.30 (t, J 

= 58.2 Hz, 1H), 3.64 (s, 311), 3.29 - 3.21 (m, 211), 3.21 - 3.05 (m, 314), 2.92 - 2.79 (m, 1H), 2.05 

- 1.87 (m, 214), 1.79 -1.55 (m, 4F1). LCMS (ES+) m/z 478 (M+1) 
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Example 516 5-amino-N-(54(8R,9S)-8-amino-9-methoxy-5-azaspiro[2.6]nonan-5-y1)-

1-methyl-1H-pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 516 

Following the procedure for Example 101 starting from tert-butyl N49-methoxy-5-(2-

methy1-4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonan-8-ylicarbamate gave 516 as a white solid (10 

	

5 	mg, 58% over three steps). IFINMR (400 MHz, CDC13) 6 8.77 (s, 114), 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, 114), 3.71 (s, 3H), 3.45 (s, 

3H), 3.43-3.37 (m, 1H), 3.19-3.12 (m, 2H), 2.65 (d, J=2.3 Hz, 1H), 2.26 (d„/ = 12.7 Hz, 1H), 

2.12-2.00 (n, 1H), 1.79-1.70 (m, 1H), 0.68-0.62 (m, 1H), 0.60-0.43 (m, 3H). Alkyl NH2  not 

observed. LCMS (ES+) m/z 504 (M+1) 

	

10 	Example 517 5-amino-N-(548R,9S)-9-amino-8-methoxy-5-azaspiro[2.6]nonan-5-y1)- 

1-methy1-1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide 517 

Following the procedure for Example 101 starting from tert-butyl N48-methoxy-5-(2-

methy1-4-nitro-pyrazol-3-y1)-5-azaspiro[2.6]nonan-9-ylkarbamate, gave 517 as a white solid (5 

mg, 51 % over three steps). `14 NMR (400 MHz, CDCI3) 6 9.77 (s, I H), 8.02 	1H), 

	

15 	(m, Ili), 7.07-6.97 (m, 2H), 6.24 (s, 2H), 3.97 (d,J= 13.2 Hz, 1H), 3.69 (s, 3H), 3.58-3.50 (m, 

IH), 3.34-3.25 (m, 1H), 3.22 (s, 3H), 3.23-3.15 (m, 1H), 2.57 (d,1= 2.8 Hz, IH), 2.31-2.16 On, 

	

1.85-I.78 (m, 	), 0.64-0.53 ( m, 21-0, 0.49-0.4 1 (m, 1H), 

observed. LCMS (ES-0 rruz 504 (M-r1) 

Example 518 (R)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan- I -yI)-1-methyl- 

	

20 	I H-pyrazol-4-y1)-2-(2,6-difluorophenyOthiazole-4-carboxamide 518 

To a solution of tent-butyl N-(4-((5R-(5-(ten-butoxycarbonylamino)-3,3-difluoro-5-

methyl-azepan-l-y1)-1-methyt-pyrazol-4-yOcarbamoy1)-2-(2,6-difluorophenyl)thiazol-5-

yllcarbamate (205 mg, 0.294 mmol) in Me0H (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 

	

25 	pressure to afford 518 as the hydrochloride salt as a pale brown solid (145 mg, 92%). 'H NMR 

(400 MHz, d6-DMS0) 6 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, 114), 3.74-3.60 (m, 4H), 3.55-3.42 (m, 2F1), 3.40-3.30 (m, 1H), 3.25-3.10 

(rn, IH), 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) 

	

30 	Example 526 (S)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan-l-y1)-1-methyl- 

1H-pyrazol-4-y0-2-(2,6-difluorophenyl)thiazole-4-carboxamide 526 

Following the procedure for Example 520 starting from tert-butyl N-(4-((5S-(5-(tert-

butoxycarbonylamino)-3,3-difluoro-5-methyl-azepan- I -y1)-1-methyl-pyrazol-4-yl)carbamoy1)-2-

(2,6-difluorophenyl)thiazol-5-yllearbamate gave 526 as the hydrochloride salt as a pale brown 

	

35 	solid (147 mg, 98%). '14 NMR (400 MHz, d6-DMSO) 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, 

1H), 1.46 (s, 3H). LCMS (ES+) m/z 498 (M+1) 

Example 901 Pim kinase binding activity 

	

5 	PIM-1, -2, and -3 enzymes were generated as fusion proteins expressed in bacteria and 

purified by IMAC column 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 MgCl2, 0.01% Tween 20, 2 mM DTT. Termination Buffer 

	

10 	contained 190 mM HEPES, pH 7.2, 0.015% Brij-35, 0.2% Coating Reagent 3 (Caliper Life 

Sciences, Hopkinton, MA), 20 inM EDTA. Separation Buffer contained 100 mM HEPES, pH 

7.2, 0.015% Brij-35, 0.1% Coating Reagent 3, 1:200 Coating Reagent 8 (Caliper Life Sciences, 

Hopkinton, MA), 10 mM EDTA and 5% DMSO. 

PIM reactions were carried out in a final volume of 10 u1_, per well in a 384-well plate. A 

	

15 	standard enzymatic reaction, initiated by the addition of 5µL 2X ATP and test compound to 5 

uL of 2X enzyme and FAM-peptide, contained 20 pM PIM I, 50 pM PIM2, or 55 pM PIN43, I 

\Tr, ,n 	 c4). 	u 

temperature, the phosphorylation reaction was stopped by the addition of 10 uL Termination 

Buffer. The product and substrate in each independent reaction were separated on a 12-sipper 

	

20 	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 

	

25 	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 

	

30 	BaF3 parental line was obtained from the DSMZ repository. BaF3 lines transfected with 

PIM1 or PIM2 were generated. Mouse IL-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 mIL-3 Media for BaF3 PIM1 & 2 lines contained RPMI, 10% FBS, 2 mM 



WO 2013/045461 	 - 380 - 	 PCT/EP2012/068899 

L-Glutamine, 250 Itg/mL. Media for MMI.S (multiple myeloma cells) line contained RPMI, 

10% FBS, 2 mM L-Glutamine. 

BaF3, a murine interleukin-3 dependent pm-B cell line, parental cells, BaF3 PIM1 cells, 

BaF3 PIM2 cells, and MM1.S (multiple myeloma) cells were seeded at 2k/well, 5k/well, 5k/well, 

	

5 	and 10k/well respectively, in a 384-well plate, at 45 AL/well. Test compound was added at 5 

AL/well. BaF3 cells (parental and transfected) were incubated overnight, while MMI.S cells 

were incubated for 72 hours at 37 °C, 5% CO2.  CELL TITER GLO® Reagent (Promega) was 

added at 50 AL/well, the plates were incubated for 30 minutes, and their luminescence read on an 

HT Analyst. 1050/EC50  values for the test compound were calculated. 

	

10 	Representative compounds of the present invention were tested as described above and 

found to exhibit a Ki/1C50/EC50 as shown below in Tables 2a and 2b. 

Table 2a. 

No. 	 1 1 	Prolif EktF3 IL3 
(1050) 11M 

Prolif BaF3 PIMI 
(1050) p.M 

Prolif MMIS ATP 
(EC50) p.M 

101 19.5 0.11 17.9 

1 103 	 8.2 4.2 - 

106 15.6 0.566 1.9 

107 5.1 0.157 0.388 

108 4.9 0.326 1.4 

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 11.6 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 

Table 

No. Prolif BaF3+11.3 Pmlif BaF3_PIMI 
1 

Proli l' MM1S ATP 
(1050) uM (1050) uM (EC50) uM 

313 17 0.105 6A 

314 13.9 0.184 ! 9 

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 2.3 11.5 

329 4.6 1.3 2.8 

331 13.4 0.152 0.167 

333 >25 



WO 2013/045461 	 - 382 - 	 PCT/EP2012/068899 

337 25++ 0.0612 0.0308 

344 5.2 0.0836 1.2 

345 8.4 0.0813 0.136 

346 1.2 1.5 

347 2.4 0.0692 

348 11.2 0.825 

351 5.6 0.162 4.9 

352 10.4 0.0173 0.00869 

353 25++ 0.229 0.139 

354 14.4 0.0396 0.168 

365 0.606 

370 0.118 

371 1.3 

375 0.0706 

385 0.182 

388 0.396 

390 0.147 

392 0.202 

397 6.4 

398 5.7 

399 0.0419 

406 12+ 0.284 0.404 

407 9.8 0.795 3.5 

408 16.5 0.00716 2.4 

409 10.8+ 0.0153 0.903 

410 9.2 0.178 0.693 

411 17.7 1.6 1.8 

412 7.1 1.5 1.1 

414 >25 0.0786 0.0699 
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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 24.8 0.0251 

428 >25 6.6 

429 >25 5.3 

432 6.3 5.8 

433 11.1 1.3 

434 15.5 1 

435 9.8 0.127 1.8 

436 Si 0.129 4.9 

438 20.3 0.00303 0.0806 

439 16.2 0.0388 3.9 

2.4 0 .0 t 

  

441 >25 0.0131 0.0393 

446 23.5+ 0.00451 9.2 

447 12.9 0.00697 0.571 

448 >25 0.469 1.4 

449 8.5 0.0913 4.2 

451 9.4 0.0127 0.124 

452 24.7 0.0795 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 0.211 
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462 8 0.0326 1.2 

463 >25 0.0584 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 0.248 

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 

4g5 11.6 0.0945 0.415 

486 11.2 2.3 

487 20.1 4.8 

's 

490 >25 0.596 8.8 

491 >25 0.0449 0.0679 

492 20.4 0.0275 0.0737 

493 7.8 0.0177 3 

494 8.9 0.0134 0.0546 

495 5.4 0.436 0.888 

496 11.6 0.835 19.6 

502 11.9 0.255 2.2 

503 11 0.0528 0.108 

504 15.3 0.436 10.5 

506 17.1 0.493 11.7 

508 25++ 2 3 

509 >25 1.2 

510 22 0.623 5.6 

511 24.3 0.964 
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512 24.6 0.0524 2 

513 >25 0.379 7.2 

514 15.4 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 

	

5 	features, integers, components, or steps, but they do not preclude the presence or addition of one 

or awe other features integer., components, steps, or groups thereof. 

Although the foregoing invention has been described in some detail by way of illustration 

and example for purposes of clarity of understanding. the descriptions and examples should not 

Pe con...truce as meting the scope of the invention. The disclosures oi ali patent and scientific 

	

10 	literature cited herein are expressly incorporated in their entirety by reference. 



86 - 

We claim: 

1. A compound selected from 

5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(4-((methylamino)meth yl)piperidin-l-y0-1H-pyrazol-

4-yl)thi azole-4-carboxamide; 

	

5 	(R)-5-amino-2-(2,6-difluorophen y1)-N-(1-methy1-5-(3-methylpiperazin-l-y1)-1H-pyrazol-4- 

y1)thiazole-4-carboxamide; 

(S)-5-amino-N-(5-(3-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyethiazole-4-carboxamide; 

(R)-5-amino-N-(5-(3-aminoazepan- I -y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6- 

	

10 	difluorophenyl)thiazole-4-carboxamide; 

5-arni no-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-rnethyl-1H-pyrazol-4-y1)-2-(2-flu oro-5- 

methylphen yl)thiazole-4-carbox amide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,5-

difluorophenypthiazole-4-carboxamide; 

	

15 	(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6- 

difluorophen yl)thiazole-4-carbox amide; 

(R)-5-arnino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-34)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methyla no)azepan-l-y1)-1H-pyrazol-4-y1)-2-(241 uoro- 

	

20 	5-methylphenyi)thiazoie-4-carboxamide; 

5 -amino-N-(1 -(2,2-di fl uoroethyl)-5(4-h ydroxyazepan-l-y1)-1H-p yrazo1-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide ; 

5 -amino-N-(1 -(2,2-difluoroethyl )-5-(4-hydroxyazepan-1 -y1)- 1H-pyrazol-4-y1)-2-(2-fluoro-5- 

meth ylphenyl)thi azole-4-carbox amide; 

	

25 	(R)-5-amino-2-(2,6-difluorophen y1)-N-(1-methy1-5-(2-methylpiper zin-l-y1)-1H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

(S )-5-ami no-2- (2,6-difluoropheny1)-N-(5-(2-eth ylpiperazi n-l-y1)-1-meth y1-1H-pyrazol-4-yl)thiazol e- 

4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2-ethylpiperazin- I -y1)- I -methy1-1H-pyrazol-4-yl)thiazole- 

	

30 	4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan- 1-y1)- 1-methy1-1H-pyrazol-4-y1)-2-(3-cyclopropyl -2,6- 

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan-l-y1)- I -methyl- I H-pyrazol-4-y1)-2-(2,6-difluoro-3- 

methylphenyl)thiazole-4-carboxamide, 
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(S)-5-Amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(3-methylpiperazin-1-y1)-1H-pyrazol-4-

ypthiazole-4-carboxamide; 

5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-(methylamino)azepan-1-y1)-1H-pyrazol-4-y1)-2-(2-fluoro- 

5-methylphenyflthiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-3-fluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyflthiazole-4-carboxamide; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

10 difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((3S,5S)-5-amino-3-fluoroazepan- I -y1)-1-methy1-1H-pyrazol-4-y0-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(2-methylpiperazin-1-y1)-1H-pyrazol-4-

yflthiazole-4-carboxamide; 

	

15 	5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(2,8-diazaspiro[4.5)decan-8-y1)-1H-pyrazol-4- 

yflthiazole-4-carboxamide; 

5-am ino-N-(5-(4-ami no-3-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

clifluorophenyflthiazole-4-carboxamide; 

5-amino-N-(54(3R,5R)-5-amino-3-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

	

20 	difl uorophenyl)thiazo1e-4-carbox am ide; 

5-am ino-N-(54(3S ,5R)-3-amino-5-fluoropiperidin- 1 -y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

ciifluorophenyflthiazole-4-carboxamide; 

N-(5-(1,4-diazepan-1-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-5-amino-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

25 N-(5-(1,4-diazepan-l-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-5-amino-2-(2-fluoro-5-

methylphenyflthiazole-4-carboxamide; 

N-(5-(1,4-diazepan-l-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-5-amino-2-(2,5-

difluorophenyflthiazole-4-carboxamide; 

(R)-5-amino-2-(2-fluoropheny1)-N-(5-(4-hydroxy-4-methyl azepan-1-y0-1-methy1-1H-pyrazol-4- 

30 yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2-fluoropheny1)-N-(5-(4-hydroxy-4-methylazepan-l-y0-1-methyl-1H-pyrazol-4-

yflthiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(6-meth y1-1,4-diazepan-l-y1)- I H-pyrazol-4-

yflthiazole-4-carboxamide; 



- 388 - 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(6-methyl-1,4-diazepan-l-y1)-1H-pyrazol-4-

yl)thiazole-4-carboxamide; 

(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	(R)-5-anaino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(1-(2,2-difluoroethy1)-5-(4-hydroxyazepan-1-y1)-1H-pyrazol-4-y1)-2-(2-fluoro-5- 

	

10 	methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazep an-l-y1)-1-methyl-1H-p yrazol -4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S ,5S)-4-amino-5-fluoroazepan-l-y1)-1-meth yl -1H-p yrazol-4-y1)-2-(2,6- 

u orophenyl)thiazole-4-carboxarnide; 

	

15 	(S)-5-amino-2-(2,6-difluompheny1)-N-(5-(2,4-dimethylpiperazin-1-y1)-1-methyl-1H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2,4-dimethylpiperazin-l-y1)-1-methyl-IH-pyrazol-4-

y1)thiazole-4-carboxamide; 

5 -amin o-N-(1-cycl opropy1-5-(6,6-difluoro-1,4-diazepan-l-y1)-1H-p yrazol-4-y1)-2-(2,5- 

	

20 	d fl u or oph en yl)t hi az ol e- 4- c arb ox am id e ; 

5-amino-N-(1-cyclopropy1-5-(6,6-difluoro-1,4-diazepan-1-54)-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenypthiazole-4-carboxamide; 

5-amino-N-(1-cyclopropy1-5-(6,6-difluoro-1,4-diazepan-l-y1)-1H-pyrazol -4-y1)-2-(2,6- 

di fluorophenyl)thiazole-4-carboxamide; 

	

25 	5-amino-2-(2,6-difluoropheny1)-N-(5-(4-hydroxy-4-methylazepan-1-y1)-1-methyl-1H-pyrazol-4- 

yl)thiazole-4-carboxami de; 

5-ami no-N-(5 -((4 S ,5R)-4-amino-5 -fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

difl uorophenyl )thiazole-4-carboxami de ; 

(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,5- 

	

30 	difluorophen yl)thiazole-4-carboxami de; 

(R)-5-amino-N-(1-(2,2-difluoroethyl)-5-(4-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl )thiazole-4-carboxamide; 

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

difluorophenyl)thiazole-4-carboxami de; 
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5-amino-2-(2,6-difl uoropheny))-N-(5-(6-fluoro-1,4-diazepan-l-y1)-1 - methyl- I H-pyrazol-4-

yl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	5-amino-N-(54(3S,5R)-5-amino-3-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3R,5S)-5-amino-3-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-(54(3R,4S)-4-ami no-3-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

10 difluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-(54(3S ,4R)-4-amino-3-fluoroazepan-l-y1)- -methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3R,4R)-4-amino-3-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

15 5-amino-N-(54(3S,4S)-4-amino-3-fluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(3R,5R)-3-am no-5-fluoropiperidin-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-ami no-N-(5-(6,6-difluoro-1,4-diazepan-1-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-2-(2,6- 

	

20 	difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-aminoazepan-1-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny))-N-(5-(4-hydroxyazepan-1-y1)-1-(oxetan-3-ylinethyl)-1H-pyrazol-4-

yl)thiazole-4-carboxamide; 

	

25 	5-amino-2-(2-fluoro-5-methylpheny1)-N-(5-(4-hydrox yazepan-l-y1)- I -(oxetan-3-ylmethyl)-1H- 

pyrazol-4-yOthiazole-4-carboxamide; 

(R)-5-amino-N-(5-(4-Euninoazepan-l-y1)-1-(oxetan-3-ylmethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-dtluorophen yl)-N-(5-(6-fluoro-1,4-diazepan-1-y1)-1-(oxetan-3-ylmethyl)-1H- 

30 pyrazol-4-yl)thiazole-4-carboxamide; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 
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(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(3-(trifluoromethyppiperazin-1 -y1)- 1 H-pyrazol-4-

yI)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methy1-5-(3-(trifluoromethyppiperazin-1-y1)-1H-pyrazol-4-

y1)thiazole-4-carboxamide; 

	

5 	(S)-5-amino-N-(1-(2,2-difluoroethyl)-5-(3-hydrox yazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenypthiazole-4-carboxamide; 

(R)-5-am no-N-( I -(2,2-difluoroethyl)-5-(3-hydroxyazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-(5 -(6,6-difl u oro-1,4-d azepan-1-y1)-1-(2,2-di fl uoroethyl)-1H-pyrazol-4-y1)-2-(2,6- 

10 difluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-(1 -(2,2-d i flu oroeth y 0-5-(6-hydroxy- I ,4-diazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2-methylpiperazin-1-y1)-1H-pyrazol-4-yl)thiazole-4-

carboxamide; 

	

15 	(R)-5-amino-2-(2,6-difluorophen y1)-N-(5-(2-methylpiperazin- 1 -y1)-1H-pyrazol-4-ypthiazole-4- 

carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(2-ethyl-4-methylpiperazin-1-y1)-1-methyl-1H-pyrazol-4-

yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2.6-difluoropheny1)-N-(5-(2-ethy1-4-methylpiperazin-1-y1)- 1 -methy1-1H-pyrazol-4- 

20 ypthiaz,olc-4-carboxamide; 

5-amino-2-(2-fluoro-5-methylpheny1)-N-(5-(4-hydroxy-4-methylazepan-1-y1)-1-methy1-1H-pyrazol-

4-ypthiazole-4-carboxamide; 

5-amino-N-(1-(2,2-difluoroethyl)-5-(6-fluoro-1,4-diazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

	

25 	(R)-3-amino-N-(5-(4-aminoazepan-1-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-6-(2- 

fluorophenyppicolinamide; 

(S)-5-amino-2-(2,6-difl uoropheny1)-N-(5-(3-hydroxyazepan-l-y1)-1-methyl-IH-pyrazol-4-

yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-d ifluoropheny1)-N-(5-(3-hydroxyazepan-1-y1)-1-methy1-1H-pyrazol-4-

30 yl)thiazole-4-carboxamide; 

5-am ino-N-(5-(3,3-d uoro-5-(meth ylam no)azepan-l-y1)-1-methyl-IH-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((3R,5S)-3-amino-5-fluoropiperidin-l-y1)-1-methyl-IH-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 
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(R)-5-amino-N-(5-(4-aminoazepan-l-y1)-1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

N-(5-(1,4-diazepan-l-y1)-1-(2.2,2-trifluoroethyl)-1H-pyrazol-4-y1)-5-amino-2-(2,6-

difluorophenyHthiazole-4-carboxamide; 

	

5 	5-amino-N-(5 -(4-amino-5-hydroxyazepan-1 -y1)-1-methyl- I H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(33-difluoroazepan-l-y1) methy1-1H-pyrazol-4-y1)-2-(2,6-difluorophen yl )thi azol e-4- 

carboxamide; 

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

	

10 	difluorophenyl)thiazole-4-carboxamide; 

5 -amino-2-(2,6-difluorophenyI)-N-(5-(6-h ydrox y-6-me y1-1,4-diazepan-l-y1)-1-meth yl 1H-pyrazol- 

4-yl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-meth y1-1,4-di azepan-l-y1)-1-methy1-1H-pyrazol-4- 

yl)thiazole-4-carboxamide; 

	

15 	5-amino-2-(2,6-difluoropheny1)-N-(5-(6-methoxy-6-methy1-1,4-diazepan-l-y1)-1-methyl-IH-pyrazol- 

4-yethiazole-4-carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1H-pyrazol-4-y1)-2-(2,6-difluorophenyl)thiazole-4-

carboxamide; 

5-am ino-2-(2,6-difluorophen y1)-N-(5-(6-methoxy- 1,4-di azepan-l-y1)- I -meth y1-1H-pyrazol-4- 

	

20 	yl)thiazole-4-carboxamide; 

5-amino-N -(5 -(4-amino-5-fluoroazepan-l-yI)-1-meth yl - I H-pyrazol-4-y1)-2-(2-fluorophenyl)thiazole-

4-carboxamide; 

5-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-111-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxami de; 

	

25 	(R)-5-amino-2-(2,6-difluorophen y1)-N-(1-methy1-5-(4-(2.2,2-trifluoroethyla 	o)azepan-l-y1)-1H- 

pyrazol-4-yHthiazole-4-earboxamide; 

3-amino-N-(5 -(6,6-dill uoro-1,4-diazepan- I -yI)- I -meth y1-1H-pyrazol-4-y1)-6-(2- 

fluorophenyl)picolinamide; 

(R)-5-amino-2-(2,6-difl u orophen y1)-N-(5-(3-fluoroazepan-l-y1)-1-methyl-lH-pyrazol-4-y1 )thiazole- 

	

30 	4-carboxamide; 

(S)-5-amino-2-(2,6-dilluorophenyl)-N-(5-(3-11uoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1) h azole-

4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan- 1 -y1)- I -methy1-1H-pyrazol-4-

yl)thiazole-4-carbox amide; 
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5-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiavale-4-carboxamide; 

	

5 	(R)-5-amino-N-(5-(4-(2,2-difluoroethylamino)azepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-4:lifluoropheny1)-N-(1-methyl-5-(5-methyl-1,4-diazepan-l-y1)-1H-pyrazol-4-

y1)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-1-y1)-1-methyl-1H- 

10 pyrazol-4-yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluorophen yl)-N-(5-(6-hydroxy-6-methy1-1,4-diazepan-1-y1)-1-methyl-1H-

pyraw1-4-yl)thiazole-4-carboxamide; 

(S )-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-hydroxy-6-methyl-1,4-diazepan-1-y1)-1-methyl-lH-

pyrazol-4-yOthiazole-4-carboxamide; 

	

15 	(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(6-fluoro-6-methyl-1,4-diazepan-l-y1)-1-methyl-1H- 

pyrazol-4-yl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6-

clifluorophenyl)thazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-amino-5-fluoroazepan-1-y1)- 1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,6- 

20 difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenypthiazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

	

25 	3-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-6-(2- 

fluorophenyppyrazine-2-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-l-y1)-1-methyl-1H-

pyrazol-4-ypthiazole-4-carboxamide; 

5-amino-N-(5-(5-amino-3-methox yazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

30 difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-methoxyazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxaraide; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-

fluorophenypthiazole-4-carboxamide; 
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5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyethiazole-4-carboxamide; 

	

5 	5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,5- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl- H-p yrazol -4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carbox amide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(pyridin-2-yl)thiazole-4- 

	

10 	carboxamide; 

5-amino-N-(5-(6,6-difluoro-1,4-diazepan- 1 -y1)-1-methy1-1H-pyrazol-4-y1)-2-(3-fluoropyridin-2- 

yl)thiazole-4-carboxamide ; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(5-meth y1-1,4-diazepan-1-y1)-1H-p yrazol-4- 

ypthiazole-4-carbox amide; 

	

15 	(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(5-methyl-1,4-diazepan-l-y1)-1H-pyrazol-4- 

ypthiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-meth ylazepan-l-y1)-1-methyl-IH-pyrazol-4-

yl)thiazole-4-carboxamide; 

(S)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-hydroxy-3-methylazepan-l-y1)-1-methyl-IH-pyrazol-4- 

	

20 	yl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-

fluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4R,5R)-4-amino-5-Ruoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenypthiazole-4-carboxamide; 

	

25 	3-amino-N-(5-(4-amino-5-fluoroazepan- 1 -y1)-1-methy1-1H-pyrazol-4-y1)-6-(2- 

fluorophenyl)picolinamide; 

3-amino-N-(5-(4-amino-5 -fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyppyrazine-2-carbox amide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(3-methylpiperazin-l-y1)-1-(2,2,2- 	uoroeth y1)-1H - 

	

30 	pyrazol-4-yl)thiazole-4-carbox am ide ; 

5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1-(2,2-difluoroethyl)- I H-pyrazol-4-y1)-2-(2.6-

difluorophenyl)thiazole-4-carbox amide; 

5-amino-N-(5-(4-amino-5 -fluoroazepan-l-y1)- lethyl- 1H-pyrazol-4-y1)-2-(2-

fluorophenyl)pyrimidine-4-carboxamide; 
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5-amino-N-(5-(6,6-difluoro-1,4-diazepan- -y1)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenyl)pyrimidine-4-carboxamide; 

5-Amino-2-(2-flu oro-phenyfl-pyrimidine-4-carbox ylic acid [5-(5-amino-3,3-difluoro-azepan-1-y1)-1-

methy1-1H-pyrazol-4-y1]- amide; 

(S)-5-amino-2-(2,6-difluorophenye-N-(1-methyl-5-(3-(trifluoromethyl)pipefd: -1-y1)-1H-pyrazol-4-

yflthiazole-4-carboxamide; 

(R)-5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic ac d[I-methyl-5434 uoromethyl-

piperi din-l-y1)-1H-pyrazol-4-y1] -amide; 

3-amino-N-(5 -(4-amino-5 -fluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)-6-(2- 

10 	fluorophenyl)pyrazine-2-carboxamide; 

3-amino-N-(5-(4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyflpyrazine-2-carboxamide; 

3-amino-N-(5-(4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyflpicol inami de; 

15 	3-amino-N-(5-(4-amino-5-fluoroazepan -1-y1)-1-methyl- I H-pyrazol-4-3/1)-6-(2-

fluorophenyflpicolinamide; 

(S)-3-amino-N-(5-(5-amino-3.3-difluoroazepan-l-y1)-1-methyl -1H-pyrazol-4-y1)-6-(2-

fluorophenyflpyrazine-2-carboxamide; 

(R)-3-amino-N-(5-(5-amino-3,3-difluoroazep an-l-y1)-1-meth y1-1H-pyrazol-4-y1)-6-(2- 

20 	fluorophenyflpyrazine-2-earboxamide; 

(S )-3-amin o-N-(5-(5-amino-3,3-difiuoroazepan-1-y1)-1-meth y1-1H-pyrazol-4-y1)-6-(2- 

fluorophenyflptcolinami de; 

(R)-3-amino-N-(5-(5-amino-3,3-difiu oroazepan-l-y1)-1-methy1-1H-pyrazol -4-y1)-6-(2- 

fluorophen y l) pi c olin ami de: 

25 	5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid (1-oxetan-3-ylmethy1-5-piperazin- -y1-

1H-pyrazol-4-y1)-amide; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5 -(5-amino-3-methox y-3-methyl-

azepan-l-y1)- I -methy1-1H-pyrazol-4-yl] -amide; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazoIe-4-carboxylic acid [5-(5-a no-3-hydrox y-3-meth yl-azepan- 

30 	1-y1)-1-methyl-1H-pyrazol-4-yl] -amide ; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic ac id [5 -(5-amin o-3-m ethox y-3-methyl- 

azepan-l-y0-1-methyl-1H-pyrazo1-4-yl] -amide; 

5-Amino-2-(2,6-difluoro-pheny1)-thiazole-4-carbox ylic acid [5-(5-amino-3-h ydroxy-3-methyl-azepan- 

1-y1)-1-methy1-1H-pyrazol-4-yl 1-amide; 
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5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[545-amino-3-fluoro-3-methyl-azepan-l-

y1)-1-methyl-1H-pyrazol-4-3/1]-amide; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3-fluoro-5 -hydroxy-azepan-l-y1)-1-

methy1-1H-p yrazol -4-y1]-amide; 

	

5 	5 -Amino-2-(2,6-difluoro-phen y1)-thiazole-4-carbox ylic ac'd[l methy1-5-(3-trifluoro ethyl-pipet-Mtn- 

1-y1)-1H-pyrazol-4-y1]-amide; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-11H-pyrazol-4-y1)-2-(pyri din-2- 

yl)thi azole-4-carboxamide; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl- IH-pyrazol -4-yI)-2-(pyridin-2- 

	

10 	yl)thiazole-4-carboxami de; 

5-amino-N-(54(4S ,5S)-4-am o-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(pyridin-2-

y1)thiazole-4-carboxamide; 

(S)-5-arnino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-lH-pyrazol-4-y1)-2-(3-fluoropyri din-

2-yl)thiazole-4-carbox amide; 

15 5-amino-N-(54(4R,5S)-4-amino-5-fluoroazepan-l-y1)-1-methy H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5 -((4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-meth y1-1H-pyrazol-4-y1)-2-(2-fluoro-5-

meth ylphen yl)thiazole-4-carboxarnide; 

5-amino-N-(54(4R.5S )-4-amino-5-fluoroazepan- 1 -y1)- 1 -methy1-1H-pyrazol-4-y1)-2-(2- 

	

20 	fluorophen yl)thi azol e-4-carboxani i de; 

5-amino-N-(5 -((4R,5R)-4-amino-5 -fluoro azepan-l-y1)-1-m eth y1-1H-pyrazol-4-y1)-2-(3- 

fl uoropyridin-2-yethiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan- 1 -y1)-1-methyl- 1H-pyrazol-4-y1)-2-(3-fluoropyridi n- 

2-yl)thi azole-4-carbox am i de; 

	

25 	5-amino-N-(5 -((4S ,5R)-4-amino-5 -flu oroazepan-l-y1)-1-meth y1-1H-p yrazol-4-y1)-2-(2- 

fluorophenyl )thiazole-4-carboxamide; 

5-amino-N-(54(4R,5S)-4-amino-5-fluoroazepan-l-y1)-1-methy H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5R )-4-amino-5 -fluoroazepan-l-y1)-1-meth y1-1H-pyrazol-4-y1)-2-(2-fluoro-5- 

	

30 	methylphenyl)thiazole-4-carboxamide; 

(R)-5-arnino-N-(5-(5-amino-3.3-difluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(3-fluoropyridin-

2-yl)thiazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-ammo-5-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(pyridin-2-

yethiazole-4-carboxamide; 
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5-Amino-2-(2,6-difluoro-3-iodo-pheny1)-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-

1-y1)-1 -methy1-1H-pyrazo1-4-yll-ami de; 

5-amino-N-(544S,5S)-4-amino-5-fluoroazepan-l-y1)-1-cyclopropyl-IH-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	5-amino-N-(5448,5S)-4-ami no-5 -fluoroazepan-1-y0-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2-fluoro-5- 

methylphenyl)thiazole-4-carboxamide; 

5-am ino-N-(544S,5S)-4-amino-5-fluoroazepan-l-y1)-1-cyclopropyl-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyflthiazole-4-carboxamide; 

5 -Amino-2-(2,6-difluoro-pheny1)-thiazole-4-carboxylic aci d [5-(5-amino-3,3-difluoro-azepan-l-y1)-1- 

	

10 	cyclopropy1-1H-pyrazol-4-y1]-amide; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,5-

difluorophen yl)thiazole-4-carboxamide; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)- I -methy1-1H-pyrazol-4-y1)-2-(2,5-

difluorophenypthiazole-4-carboxamide; 

	

15 	(S)-5-amino-N-(5-(5-amino-3,3-difluoroazepan- 1 -y1)-1-metbyl- I H-pyrazol-4-y1)-2-(2,5- 

difluorophenypthiazole-4-carboxamicie; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

(S)-5-am no-N-(5-(5-am i no-3,3-d ifluoroazepan-l-y1)-1 -meth y1-1H-pyrazol-4-y1)-2-(2-fluoro-5- 

20 methylphenyl)thiazole-4-carboxamide; 

((R)-5-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-fluoro-5-

methylphenypthiazole-4-carboxamide; 

(S)-5-am no-N-(5-(5-am i no-3,3-d ifl uoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenyOthiazole-4-carboxam ide; 

	

25 	5-Amino-2-(2-fluoro-phenyl)-thiazole-4-carboxylic acid[54(R)-5-amino-3,3-difluoro-azepan-l-y1)-1- 

meth y l-1H-pyrazol-4-ylkam ide; 

5-amino-N-(54(4S,5S)-4-amino-5-methox yazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenypthiawle-4-carboxamide; 

5-am i no-N-(544R,5R)-4-am no-5-methoxyazepan-l-y1)-1-methyl-IH-pyrazol-4-y1)-2-(2,6- 

	

30 	difluorophenyflthiazole-4-carboxamide; 

(S)-5-am no-2-(2,6-difluorophen yfl-N-(5-(5-(di methyl amino)-3,3-difluoroazepan-1-y1)-1-methy1-1H-

pyrazol-4-ypthiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(5-(5-(dimethylamino)-3,3-difluoroazepan-l-y1)-1-methyl-1H-

pyrazol-4-ypthiazole-4-carboxamide; 
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3-amino-N-(5-(5-amino-3,3-difluoroazepan-l-y1)- 1-methy1-1H-pyrazol-4-y1)-6-(2-

fluorophenyl)pieolinami de; 

3-amino-N-(5-(5-amino-3,3-difluoroazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-6-(2-

fluorophenyl)pyrazine-2-carboxamide; 

	

5 	5-amino-N-(5-((4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2-fluoro-5- 

methylphenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S ,5R)-4-amino-5-fluoroazepan-1 -y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,5- 

difl uorophen yl)thiazole-4-carboxami de ; 

5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan-1-yl)- 1 -methy1-1H-pyrazol-4-y1)-2-(2- 

	

10 	fluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(3-fluoropy di n-

2-yl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(pyr 

yl)thiazole-4-carboxami de; 

	

15 	5-Amino-2-(3-fluoro-pyridin-2-y1)-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan -y1)- 

1-methy1-111-pyrazol 4 yl] amide; 

5-Amino-2-pyridin-2-yl-thiazole-4-carboxylic acid[5-(5-amino-3,3-difluoro-azepan-l-y1)-1-methy1- 

1H-pyrazo1-4-y1]-amide; 

(S)-5-Amino-2-(2,6-difluoropheny1)-N-(5-(3-rnethylpiperaz 1-y1)-1-(2,2,2-trifluoroethyl)-1H- 

	

'0 	pyrazol-4-yl)thiazolc-4-carbox amide; 

5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid [5-(3-amino-azepan-l-y1)-1-(2,2,2- 

trifluoro-ethy1)-1H-pyrazol -4-y11-amide; 

5-Amin o-2-(2,6-difluoro-phen y1)-thiazole-4-carboxyl c ac d[5-(3-am no-azepan-1-yI)-1 -(2,2,2- 

trifluoro-eth y1)-1H-pyrazol-4-y11-amide; 

	

25 	5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(3,3-d uoro-5-hydroxy-azepan-l-y1)- 

1-methyl-1H-pyrazol-4-y1]-amide; 

5-amino-N-(54(4S,5R)-4-amino-5-methoxyazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5 -((3R,5R)-5-amino-3-fluoroazepan-l-y1)- 1-c yc lopropy1-1H-pyrazol-4-y1)-2-(2,6- 

	

30 	difluorophenyl)thiazole-4-c arbox amide ; 

5-amino-N-(54(3S,5S)-5-arnino-3-fluoroazepan-l-y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((3S,5R)-5-amino-3-fluoroazepan-1-y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2.6-

difluorophenyl)thiazole-4-carboxamide; 
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5-amino-N-(5-((3R,5S)-5-amino-3-fluoroazepan-l-y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-(54(4S,5R)-4-amino-5-hydroxyazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5 	5-Amino-2-(2,6-difluoro-phenyl)-thiazole-4-carboxylic acid[5-(5-amino-3-methox y-3-methyl-

azepan-l-y1)-1-methy1-1H-pyrazol-4-yl]-amide; and 

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

1-y1)-1-meth y1-1H-pyrazol-4-y1]-amide. 

10 	2. A compound selected from 

5-amino-N45-(5,8-diazaspiro[2.6]nonan-8-y1)-1-methyl-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-methox y-azepan-l-y1)-1-methyl-pyraw1-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

15 	5-amino-N45-(4-amino-5-methoxy-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl )thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-15-(5-amino-3-methox y-azepan-l-y1)-1-methyl-pyrazol-4-y1J-2-(2,6-

20 difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-I1-methyl-5-(2-oxoazepan-1-y1)pyrazol-4-yllthiazole-4-

carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(7-oxo-1,4-diazepan-1-yl)pyrazol-4-yl]thiazole-4-

carboxamide; 

25 	5-amino-N45-(5-amino-3-methox y-azepan-1 -y1)- 1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-15-(5-amino-3-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-5-methoxy-azepan-1- y1)-1-methyl-pyrazol-4-y11-2-(2-pyridyl)thiazole-4- 

30 carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1)-2-(3-fluoro-2-

pyridyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-

4-carboxamide; 
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5 -amino-N45 -(4-amino-5-methoxy-azepan-l-y1)-1 -methyl-pyrazol-4-y1]-2-(2-fluoro-5-methyl-

phenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

	

5 	5-amino-N45 -(4-amino-5-hyclroxy-azepan-l-y1)-1 -methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45 -(4-amino-5-hydroxy-azepan-1 -y1)-1 -methyl-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-fluoro-azepan- 1 -y1)-1-cyclopropyl-pyrazol-4-y1]-2-(2-fluoro-5-methyl- 

10 phenyl)thiazole-4-carboxarnide; 

5-amino-N45-(4-amino-5-fluoro-azepan- 1 -y1)-1-cyclopropyl-pyrazol-4-y1]-2-(2-fluoro-5-methyl-

phenyl )thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-fluoro-azepan-l-y1)-1-cyclopropyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

15 	5-amino-N-[5-(4-amino-5-fluoro-azepan- 1 -y1)-1-cyclopropyl-pyrazo1-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-am ino-N15-(4-amino-5-hydroxy-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-[(4S)44(3-methyloxetan-3-yOmethylaminolazepan- 

	

20 	1-ylipyrazol-4-yfithiazole-4-carboxamide; 

5-amino-2-(2,6-ciifluoropheny1)-N-D-R4S)-4-(2-hydroxyethylamino)azepan-l-y1]-1-methyl-pyrazol-

4-ylithiazole-4-carbonunide; 

5-amino-N45-[(4S)-44bis(2-11ydroxyethyDamino]azepan- 1 -y1]-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

25 	5-amino-N45-(4-atnino-5-hydroxy-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-fluoro-azepan- 1 -y1)- I -cyclopropyl-pyrazol-4-y1]-2-(2,5-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N15 -(4-ami no-5-fluoro-azepan-l-y1)-1-cyclopropyl-pyrazol-4-y1]-2-(2,5- 

30 difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluorophen y1)-N41-methyl-5-(5-oxo-1,4-oxazepan-4-y1)pyrazol-4-yl]thiazole-4-

carbox amide; 

5-amino-2-(2,6-difluoropheny1)-N41-methyl-5-(8-oxa-3-azabicyclo[3.2.1]octan-3-yDpyrazol-4-

ylithiazole-4-carboxamide; 
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5-ami no-2-(2,6-difluorophen yl)-N- [1-methyl-5-[(4S)-4-(oxetan-3-ylmeth y I am i no)azepan-1-

ylipyrazol-4-ylithiazole-4-carboxamide; 

5-amino-N45-[(4S)-4-[bis(oxetan-3-ylmethyl)amino)azepan-1-y1)-1-methyl-pyrazol.-4-y1]-2-(2,6-

difluoropheny0thiazole-4-carboxamide; 

	

5 	5-amino-N-P-[(5S)-5-amino-3,3-difluoro-azepan- 1 -y1]-1-cyclopropyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-[(5R)-5-amino-3,3-difluoro-azepan-l-y1]-1-cyclopropyl-pyrazol-4-y1]-2-(2,6- 

di fluorophenyOthiazole-4-carboxamide; 

5-amino-N-[5-[(5R)-5-amino- 3,3-difluoro-azepan-l-y11-1-methyl-pyrazol-4-y1)-2-(2,6-difluoro-3- 

	

10 	iodo-phenyl)thiazole-4-carboxamide; 

5-am i no-N-[5-[(5S)-5-amino-3,3-di fluoro-azepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(2,6-difluoro-3-

iodo-phenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-ethyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

15 	5-am ino-N45-(3-azabicyclo [3.2.1]octan-3-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-d fluoropheny0thiazole- 

4-carboxamide; 

5-amino-2-(2,6-difluorophen y0-N-[5-(1,1-dioxo-1,4-thinepan-4-y1)-1-methyl-pyrazol-4-yl]thi note- 

4-carboxamide; 

5-am i no-N-(5-(1,9-di azaspiro [4.6]u ndecan-9-y1)-1-methyl-pyrazol-4-y1)-2-(2,6- 

	

20 	difl uorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-methox y-3-methyl-azepan-l-y1)-1-methyl-pyrazol-4-A-2-(2,6- 

ciifluorophenyl)thiazole-4-carboxamide; 

5-am ino-N45-(5-amino-3-metliox y-3-methyl-azepan-l-y1)- I -meth yl-pyrazol-4-y1]-2-(2,6- 

difl uorophenyl)thiazole-4-carboxamide; 

	

25 	5-am ino-2-(2,6-d fluoropheny1)-N41-methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1]nonan-3-y0pyrazol-4- 

yl]thiazole-4-carboxamide; 

5-amino-2-(2,6-clifluoropheny1)-N4516-(hydroxymethyl)-1,4-diazepan-l-y1]-1-methyl-pyrazo1-4-

Athiazole-4-carboxamide; 

5-amino-2-(2,6-di fl uorophen y1)-N-[546-(hydrox ymethyl)-1,4-diazepan-l-y1]-1-meth yl-pyrazol-4- 

30 yl]thiazole-4-carboxamide; 

5-amino-N-(54(4R.5R)-4-amino-5-fluorocyclohepty1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluoropheny0thazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-amino-5-fluorocyclohepty1)-1-methyl-1H-pyrazol-4-y0-2-(2,6-

di fluoropheny0thazole-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-difluorophenyl)thiazole-

4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-Hmethyl-5-(1-oxo-2,8-diazaspiro[4.5]decan-8-y1)pyrazol-4-

yl]thiazole-4-carboxamide; 

	

5 	5-amino-N-[5-(2,7-diazaspiro[3.4]octan-2-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-chfluorophenyl)thiazole- 

4-carboxamide; 

l-yl]-1-methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; difluorophen yl)thiazole-4-carboxamide; 

5-amino-N45-(3,3-difluorocyclohepty1)-1-methyl-pyrazol-4-y11-2-(2.6-dilluorophenynthiazole-4- 

	

10 	carboxamide; 

5-amino-N-(54(4S,5S)-4-arnino-5-methoxyazepan-l-y1)-1-ethyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S )-4-arnino-5-metho xyazepan-l-y1)-1-c yclopropy1-1H-p yrazol-4-y1)-2-(2,6-

difluorophen y0thiazole-4-carbox amide; 

	

15 	5-amino-N-[5-(3,3-difluoroc yclohepty0-1-meth yl-pyrazol-4-y1]-2-(2,6-dffluorophen yl )thiazole-4- 

carboxamide; 

(S)-5-amino-2-(2,6-chfluoropheny1)-N-(1-methyl-5-(2-oxo-1,8-diazaspiro[4.6]undecan-8-y1)-1H-

pyrazol-4-yl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-[1-methy1-5-(2-oxo-1,9-diazaspiro[4.6 ]undecan-9-yl)pyrazol- 

	

20 	4-y11th iazole-4-carboxartaide; 

5-amino-N45-(4-amino-5-fluoro-azepan-1-y1)-1-ethyl-pyrazol-4-y1]-2-(2,6-difluorophenypt azole-

4-carboxamide; 

5-amino-N-[5-(4-an io-5-fluoro-azepan- 1-y1)-1-ethyl-pyrazol-4-y1]-2-(2,6-difluorophenyethiazole-

4-carboxamide; 

	

25 	5-amino-N-[5-(3,3-difluoro-5-hydroxy-azepan- -y1)- 	ethyl-pyrazol-4-y1]-2-(2,5- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(3,3-difluoro-5-hydroxy-azepan-1-y0-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N45-(4-amino-5-fluoro-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-(2-fluorophen yl )thiazole-4- 

	

30 	carboxamide; 

5-amino-N-[5-(4-amino-5-fluoro-azepan-1-y1)-1-ethyl-pyrazol-4-y1]-2-(2-fluoropheny1)thiazole-4-

carboxamide; 

5-amino-N-(5-((4S,5R)-4-amino-5-hydroxyazepan-1-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-

(2,6-difluorophenyl)thiazole-4-carboxamide; 
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5-amino-N-(54(4S,5R)-4-amino-5-methoxyazepan-1-y1)-1-ethy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-amino-N-(544R,55)-4-amino-5-fluorocyclohepty1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyethiazole-4-carboxamide; 

5 N15-(4-acetamido-4-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-5-amino-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4R,5R)-4-amino-5-fluorocyclohepty1)-1-methy1-1H-pyrazo1-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(544R,5S )-4-ami no-5-fluoroc yclohepty1)-1 -methy1-1H-pyrazol-4-y1)-2-(2,6- 

10 difluorophenyl)thiazole-4-carboxamide; 

5-am ino-N-(54(4R,53)-4-ami no-5-flu orocycl ohepty1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(6-cyano-1,4-diazepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-difluorophen yl)thiazole-4-

carboxamide ; 

15 	5-amino-N-(5-cycloheptyl -1-methyl-pyrazol-4-y1)-2-(2,6-d ifl uorophenyl)thiazole-4-carbox ami de; 

N-[5-(4-acetamido-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-5-amino-2-(3-fluoro-2-

pyridypthiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-ethoxy-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

20 	5-am i no-N-(54(4S,5R)-4-a m no-5-methox yazepan-l-y1)-1-cyclopropy1-111-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-am ino-N-(54(4S,5R)-4-ami no-5-fl uoroazepan-1-y1)-1-methy1-1H-pyrazol-4-y1)-2-(pyridin-2-

yl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5R)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(3-fl uoropyri di n- 

25 2-yl)thiazole-4-carboxamide; 

5-am i no-N45-(4-amino-5 -methox y-azepan-l-y1)-1-eth yl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-1-y1)-1-ethyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

30 	5-amino-N-[5-(4-ami no-5 -methox y-azepan-1-y1)-1-ethyl-pyrazol-4-y1]-2-(2-fluorophenypthiazole-4-

carboxamide; 

5-amino-N45-(4-amino-5-methoxy-azepan-l-y1)-1-ethyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-4-

carboxamide; 

5-amino-N-[5-[(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(6-hydroxy-2-pyridyl)thiazole-4- 
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carboxamide; 

5-amino-N4544-(2-amin oacety1)-1,4-diazepan-1-y1]-1 -methyl-pyrazol-4-y1] 

difluorophenyl)thiazole-4-carboxamide; 

5-amin o-N-[544-(2-aminoethyl)- 1,4-diazepan-1-y11-1-methyl-pyrazol-4-yl] 

difluorophenyllthiazole-4-carboxamide; 

N-[5-(3,4,4a,5,6,8,9,9a-octahydro-2H41 ,41oxazino[2,3 -d]azepin-7-y1)-1-methyl-pyrazol-4-y1]-5 - 

amino-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

N45-(3,4,4a,5,6,8,9,9a-octahydro-21-1-[1,4]oxazi no [2,3-d] azep n-7-y1)-1-methyl-pyrazol-4-y1]-5-

amino-2-(2,6-difluorophenyethiazole-4-carboxamide; 

10 	5-amino-N-[5-(4-amino-5-hydroxy-azepan- 1-y1)- 1 -(2,2-difluoroethyppyrazol-4-y11-2-(2,6- 

di fluorophenyl)thi azole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-hydroxy-azepan- 1 -y1)-1-(2,2-difluoroethyl)pyrazol-4-y11-2-(2.6- 

diflu orophenyethiazol e-4-carboxamide; 

5-amino-N-[5-(4-amino-3-fluoro-azepan- 1 -y1)- 1-methyl-pyrazol-4-y1] -2-(2,6- 

15 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N- [5-(4-ami no-5-metho xy-azepan- 1 -y1)- 1 -c yc lopropyl -pyrazol -4-yl] 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-methoxy-azepan-l-y0-1-cyclopropyl-pyrazo1-4-y1]-2-(2,6-

difluoropheny1)thiazole-4-earboxamide; 

20 	5-amino-N-[5-(4-amino-5-methoxy-azepan-1 -y1)- 1-cyclopropyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-methoxy-azepan- 1-y1)- 1 -c ycl opropyl -pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-ami no-2-(2,6-difluoropheny1)-N- [5 44-hydroxy-4-(trifluoromethypazepan- 1-y11- 1-methyl-pyrazol- 

25 	4-yl]thiazole-4-carboxamide; 

5-amino-N-[544-amino-5-rnethoxy-azepan- 1 -y1)- 1-ethyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carbox ami de; 

5-amin o-N -[5-(4-amino-5-meth oxy-azepan- 1 -y1)- 1-ethyl-pyrazol-4-yl] 

ditlu orophenyl)thiazole-4-carboxamide; 

30 	5-amino-N-[5-[3.3-difluoro-5-(methylam no)azepan- 1 -yl] - 1 -methyl-pyrazol-4-y11-2-(2,6- 

difluorophenyl)thiazol e-4-carboxamide; 

5-amino-N- [5- [3 ,3-difl uoro-5-(methylam o)azepan- 1 -yl] - I -methyl-pyrazol-4-y1]-24 2,6- 

difluorophen y1)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-5-amino-4-methoxycyclohept- 1 -eny1)-1-methy1-1 H-pyrazo1-4-y1)-2-(2,6- 
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difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-4-methyl-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carbo xamide; 

5-amino-N-15-(4-amino-4-methyl-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-4-

5 carboxamide: 

5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty1)-1-methy1-1H-pyrazol-4-y1)-2-(2-

fluorophenypthiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty1)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenyl)thiazole-4-carboxamide; 

10 	5-amino-N-(5-((4S,5S)-4-amino-5-methoxycycloheptyl)-1-methyl-1H-pyrazol-4-y1)-2-(2- 

fl uorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-methoxycyclohepty1)-1-methyl-1H-pyrazol-4-y1)-2-(2-

fluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-[(4S)-4-aminoazepan- I -yI)- I -methyl-pyrazol-4-y1]-2-(2-fluoro-4-pyridypthiazole-4- 

15 carboxamide; 

5-amino-N15-[(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(2-methoxy-3-pyridyl)thiazole-4-

carboxamide; 

5-amino-N-[5-[(4S)-4-aminoazepan- I -yl] - I -meth yl-pyrazol-4-y1]-2-(1-methylpyrazol-4-y1)thiazole-

4-carboxamide; 

20 	5-amino-N45-[(4S)-4-aminoazepan- I -yI)- I -methyl-pyrazol-4-y1)-2-(5-fluoro-3-pyridypthiazole-4-

carboxamide; 

5-amino-N45-[(4S)-4-aminoazepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(3,5-dimethylisoxazol-4-

y1)thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-fluoroazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(3-fluoropyridin- 

25 	4-yi)thiazole-4-carboxamide; 

5-amino-2-(2-fluoropheny1)-N45-(2-methoxy-8-azabicyclo[3.2.1]octan-5-y1)-1-methyl-pyrazol-4-

yl]thiazole-4-carboxamide; 

5-amino-N-(54(4S,5S)-4-amino-5-hydroxy-4-methylazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiaz,ole-4-carboxamide; 

30 	5-amino-N15-[(4S)-4-aminoazepan- I -y1)- I -methyl-pyrazol-4-y1)-2-(2-fluoro-5-methyl-3-

pyridypthiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3,3-difluoro-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4-

pyridyhthiavale-4-carboxamide; 

5-amino-N-[5-[(4S)-4-aminoazepan- I -yI]- I -methyl-pyrazol-4-y1]-2-(2-methoxy-4-methyl-3- 
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pyridyl)thiazole-4-carboxamide; 

5-am i no-N45-[(4R,5R)-4-am no-5-fluoro-azepan-1-y1]-1-methyl-pyrazol-4-y1)-2-(4-meth y1-3- 

pyridyl)thiazole-4-carboxamide; 

5-amino-N45-[(4R,5R)-4-amino-541 uoro-azepan-l-y1]-1-methyl-pyrazol-4-11]-2-(1,5- 

	

5 	dimethylpyrazol-4-yl)thiazole-4-carboxamide; 

5-amino-N45-[(4R,5R)-4-am no-5-fluoro-azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2-methy1-3- 

pyridyl)thiazole-4-carboxamide; 

5 -amino-N45- [(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(2- meth y1-4- 

pyrid yOthiazole-4-carboxamide; 

	

10 	5 -amino-N45-[(4R,5R)-4-am no-5-11 uoro-azepa n-1-y1]-1-methyl-pyrazol-4-y1]-2-(6-cyano-2- 

pyridyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-4-

carboxamide; 

5-amino-N-[5-(4-am i no-4-methyl-azepa n-1-y1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophen yl)thiazole-4-

15 carboxamide; 

5-amino-N-[5-(4-amino-4-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-am i no-N45-(4-amino-4-methyl -az,epan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

di fluorophenyl)thiazole-4-carboxamide; 

	

20 	5-am i no-N15-[(4R,5R)-4-a m no-5-fluoro-azepan-l-y1]-1-meth yl-pyrazo1-4-y11 

dimethylpyrazol-4-yl)thiazole-4-carboxamide; 

5-amino-N15-(5-amino-3,3-difluoro-azepan-l-y1)-1-methyl-pyrazol-4-y11-2-(3,5-difluoro-4-

pyridyl)thiazole-4-carboxamide; 

5-amino-N-(5-((4S,5S)-4-amino-5-fluoroazepan-1-y1)-1 -methyl-1H-pyrazol-4-y1)-2-(3,5- 

	

25 	difluoropyridin-4-yl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-methoxy-3-meth yl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(3,5-difluoro-4-

pyridypthiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4-

pyridypthiazole-4-carboxamide; 

	

30 	5-ami no-N-(5-[(4R,5R)-4-ami no-5-fluoro-azepan-1-y1]-1-meth yl-pyrazol-4-y1]-2-(5-cyano-2-flu oro- 

phenyl )thiazole-4-carboxamide; 

5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2,6-dimethyl-4-

pyridyl)thiazole-4-carboxamide; 

5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol-4-y11-2-(5-cyano-3- 
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pyridyl)thiazole-4-carboxamide; 

5-amino-N-[5-[(4R,5R)-4-amino-5-fluoro-azepan-l-y1]-1-methyl-pyrazol-4-y11-2-(2,5-dimethy1-3-

pyridyethiazole-4-carboxamide; 

5-amino-N-15-[(5S)-5-amino-3,3-difluoro-azepan-l-yl] -1-meth yl-pyrazol-4-yl] -2-(3-fluoro-4-

pyridyl)thiazole-4-carboxamide; 

5 -amino-N- [5- [(5R)-5-amino-3,3-diflu oro-azepan-l-y1] - -methyl-pyrazol-4-yll-243-fluoro-4-

pyridyethiazole-4-carboxamide; 

5-amino-N-[5-(6-amino-l-oxa-9-azaspiro[3.6]decan-9-y1)- I-methyl -pyrazol-4-y11-2-(2,6-

difluorophen yl)thiazole-4-carboxami de; 

10 	5-amino-N-[5-[(5R)-5-amino-3-methylene-azepan- -y1]-1- e yl-pyrazol-4-y1j-2-(2,6-

difluorophenypthiazole-4-earboxamide; 

5-amino-N- [5 -[(4S ,5S )-4-amino-5-fluoro-azep an- 1-y1]-1-(tri deu tenon) ethyl )pyrazol-4-y11-2-(2,6-

difluorophenyl)thiazol e-4-carboxamide; 

5-amino-N45-[(4R,5R)-4-amino-5-fluoro-azepan-l-yl]-14 deuteriomethyl)pyrazol-4-y1]-2-(2,6- 

15 	difluorophenyl)thiazole-4-carboxamide; 

5-ami llo-N45-(6-amin o-l-oxa-9-azasp iro [3 .6]decan-9-y1)-1 	ethyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxami de; 

5 -amino-N- [5-(5-amino-3-methyl-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazo1e-4-carboxamide; 

20 	5-amino-N-115-[(5S)-5-amino-3.3-difluoro-azepan-l-y1]-1-methyl-pyrazol-4-y11-2-(3,5-difluoro-4-

pyridypthiazole-4-carboxamide; 

5-amino-N-[5-[(5R)-5-amino-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(3.5-difluoro-4-

pyridypthiazole-4-carboxamide; 

5-amino-N-15-(5-amino-3-hydroxy-3-methyl-cycloheptyp- I -methyl-pyrazol-4-y11-2-(2,6- 

25 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluorophenyI)-N-(5-((4R,5S)-4,5-dihydroxyazepan-l-y1)-1-methyl-1H-pyrazol-4-

yl)thiazole-4-carboxamide; 

5 -amino-N-[5 -[4-(amino methyl)-4-methoxy-l-piperid yl] -1-meth yl-pyrazol-4-y11-2-(2,6-

difluorophenyl )thiazole-4-carboxamide; 

30 	5-am ino-N- [5 -(5-amino-3,3-diflu oro-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-difluoro-4-

methoxy-phenypthiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3,3-difluoro-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(1,5-dimethylpyrazol-4-

yl)thiazole-4-carboxamide; 

5-amino-N45-[(5R)-5-amino-3,3-difluoro-azepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(6-cyano-2- 
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pyridy0thiazole-4-carboxamide; 

5-arnino-N-[5-1(5R)-5-amino-3,3-difluoro-azepan-1-y11-1-methyl-pyrazol-4-y1]-2-(1,3-

dimethylpyrazol-4-y0thiazole-4-carboxamide; 

5-amino-N- [5-[(5R)-5-amino-3,3-difluoro-azepan-1-y1]-1-methyl-pyrazol-4-yll 

dimethylpyrazol-4-yl)thiazole-4-carboxamide; 

5-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-cyclohepty1)-1-methy -pyrazo1-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

10 	5-amin o-N- [5 -(5-amino-3-hydroxy-3-meth yl-c yclohepty1)-]-methyl-pyrazol-4-y11-2-(2,6-

diflu oropheny1)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-3-hydroxy-3-me hyl-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyethiazole-4-carboxamide; 

5-arnino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)-1-methyl-pyrazol-4-y11-2-(2,6- 

15 	difluorophen yl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(5-amino-3-hydroxy-3-methyl-cyclohepty0-1-methyl-pyrazo1-4-y11-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

20 	5-amino-N- [5 - [(4 S 	)-4-amino-5-flu oro-azepan-l-y11-1-meth -pyrazol-4-y1]-2-(3,5-clifl two-4- 

pyrid yl)thiazole-4-carboxamide; 

5-amino-N- [5- [(4R,5R)-4-amin o-5-flu oro-azepan-1-yl] -1-methyl-p yrazol-4-y11-2-(3,5 - 	uoro-4- 

pyridyl)thiazole-4-carboxamide; 

5-am ino-N- [5-(5-amino-3-rnethox y-3-m ethyl-azepan-1 -y1)-1-methyl-pyrazol-4-y1]-2-(3,5-diflu oro-4- 

25 	pyridyl)thiazole-4-earboxamide; 

5 -amino-N- [545 -amino-3-metho xy-3-methyl-azepan-1 -y1)-1-meth yl -pyrazol-4-y1]-2-(3,5-difluoro-4-

pyridyl)thiazole-4-carbox amide; 

5-amino-N-[5-(5-amino-3-methoxy-3-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4-

pyridy1)thiazole-4-carboxamide; 

30 	5-amino-N45-(5-amino-3-methoxy-3-methyl-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(3-fluoro-4- 

pyridyl)thiazole-4-carboxamide; 

5-amino-2-(2-11 uoropheny1)-N-[1-methyl-5 -(1-oxa-6,9-diazaspiro [3.6] decan-6-yl)pyrazol-4- 

yl]thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-Hmethyl-5-(1 -oxa-6,9-di azaspiro [3.6]clecan-6-y1)pyrazol -4- 
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yl]thiazole-4-carboxarnide; 

5-amino-N4544-(aminomethyl)-4-hydroxy-l-piperidyl]-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-2-(2-fluoropheny1)-N-0 -methy1-5-(1-oxa-6,9-diazaspiro[3.6]decan-6-y1)-1H-pyrazol-4- 

	

5 	yl)thiazole-4-carboxamide; 

(S)-5 -amino-2-(2-fluoropheny1)-N-(1-methyl-5-(1-oxa-6,9-di amspiro [3.6] decan-6-y1)- 1H-pyrazol-4-

yOthiazole-4-carboxamide; 

(R)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(1-oxa-6,9-diamspiro[3.6]decan-6-y1)-1H-

pyrazol-4-ypthiazole-4-carboxamide; 

	

10 	(S)-5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(1 -oxa-6,9-diazaspiro [3.6] decan-6-y1)-1H- 

pyrazol-4-yl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-5-(1-oxa-4,9-diazaspiro[5.5]undecan-9-yflpyrazol-4-

ylithiazole-4-carboxamide; 

5-amino-N45-(5-amino-4-methoxy-4-methyl-azepan-1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

	

15 	difluorophenyl)thiazole-4-carboxamide; 

N45-[(3aR,8aS)-2-oxo-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-clifluorophenyl)thiazole-4-carboxamide; 

[(48,5R)-5-amino-144-0-amino-2-(2,6-difluorophenyl)thiazole-4-carbonyl]amino]-2-methyl-

pyrazol-3-yllazepan-4-y1) acetate; 

	

20 	N45-[(3aS ,8aR)-2-oxo-3a,4,5,7,8,8a-hexahydro-3H-oxazolo[4,5-d)azepin-6-y1]-1 -meth yl-pyrazol-4- 

y1]-5-amino-2-(2,6-difluorophenypthiazole-4-carboxamide; 

[(4R,5S)-5-amino- I 444[5-amino-2-(2,6-difluorophenyl)thiazole-4-carbonyl] amino)-2-methyl-

pyrazol-3-yl]azepan-4-yl]acetate; 

5-amino-2-(2,6-difluoropheny1)-N-(54(4R,5R)-4,5-dihydrox yazepan-l-y1)-1-methy1-1H-pyrazol-4-

25 yl)thiazole-4-carboxamide; 

5-am ino-N4544-amino-5-(trideuteriomethoxy)azepan-l-y1]-1-methyl-pyrazol-4-y11-2-(2-

fluorophenyl)thiazole-4-carboxamide; 

5-amino-N1544-amino-5-(aideuteriomethox y)azepan-l-y1]-1-methyl-pyrazol-4-y11-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

	

30 	5-amino-N-P-[(5S)-5-amino-3,3-difluoro-azepan- 1 -y1]-1-(trideuteriomethyppyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-[(5R)-5-amino-3,3-difluoro-azepan- -y1]-1-(trideuteriomethyppyrazol-4-y11-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5 -amino-N45-(5-amino-3,3-difluoro-5-meth yl-azepan- 1 -y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 
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difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(543S,4R)-4-(aminomethyl )-3-ethy1-4-methoxypiperidin- 1-y1)-1-methy1-1H-pyrazol-4- 

y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

5 -am i no-N-[5-(5-ami no-1-ox a-8-azaspiro [3.6]decan-8-y1)-1-meth yl -pyrazol-4-y1]-2-(2,6- 

	

5 	difluorophenyl )thiazole-4-carboxamide; 

5-amino-N15-(5-amino-1-oxa-8-azaspiro[3.6]decan-8-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-am i no-N-(5-((I12,5R,6S )-6-am no-8-ox a-3-azab icyclo[3.2.1]octan-3-y1)-1-methyl-1H-pyrazol-4-

y1)-2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

	

10 	5 -amino-N4545-amino-4-hydroxy-4-(2-hydroxyethyDazepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(5-amino-1-oxa-8-azaspiro[3.6]decan-8-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-amino-N-[5-(5-am ino-4-methox y-4-meth yl-azepan-l-y1)-1-meth yl-pyrazol-4-y1]-2-(2,6- 

	

15 	difluorophenyl)thiazole-4-carboxamide; 

5-amino-N15-(5-amino-4-methoxy-4-methyl-azepan-1-y1)- I -methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-(4-amino-5-methoxy-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-

4-carboxamide; 

	

20 	5-ami no-N15-(4-ami no-5 -methox y-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenypthiazolc- 

4-carboxamide; 

5-amino-N45-(4-amino-5-methoxy-cyclohepty1)-1-methyl-pyrazol-4-y1]-2-(2-fluorophenyl)thiazole-

4-carboxamide; 

5-amino-N45-(4-amino-5 -methoxy-cyclohepty1)-1-methyl-pyrazol-4-y11-2-(2-fluorophenyl)thiazole-

25 4-carboxamide; 

5-amino-N45-(2,6-diazaspiro[3.5]nonan-6-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-2-(2,6-difluoropheny1)-N-(1-methyl-543aR,8aS)-3 a-methy1-2-oxotetrahydro-2H-

oxazolo[5,4-c]azepin-6(7H,8H,8aH)-y1)-1H-pyrazol-4-y1)thiazole-4-carboxamide; 

30 5-amino-N-[5-(5-amino-l-oxa-8-anspiro[3.6]decan-8-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-[5-[4-amino-5-(difluoromethyl)azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

thfluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-[4-amino-5-(difluoromethyl)azepan-1-y1]-1-methyl-pyrazol-4-y1]-2-(2,6- 
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di fluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-[544-amino-5-(hydroxymethypazepan-l-y1]-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thi azole-4-carboxamide; 

5-amino-N45-(4-amino-5-ethoxy-azepan-1-y1)-1-methyl-pyrazol-4-y1]-2-(2,6- 

5 difluorophenyl)thiazole-4-carboxamide; 

5-amino-N45-(4-amino-5-ethoxy-azepan-l-y1)-1-methyl-pyrazol-4-y1]-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-am i no-N-(54(8R,98)-8-amino-9-methoxy-5-azaspiro[2.6]nonan-5-y1)-1-methyl-IH-pyrazol-4-y1)-

2-(2,6-difluorophenypthiazole-4-carboxamide; 

10 5-amino-N-(548R,9S)-9-amino-8-methoxy-5-azaspiro[2.6)nonan-5-y1)-1-methy1-1H-pyrazol-4-y1)-

2-(2,6-difluorophenyl)thiazole-4-carboxamide; 

(R)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan- I -y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

di fluorophenyl)thiazole-4-carboxamide; 

5-am ino-N-(5-(4-amino-5-fluoro-4-methylazepan-l-y1 )-1-methy1-1H-pyrazol-4-y1)-2-(2,6- 

15 difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(8-amino-9-methoxy-5-azaspiro[2.6]nonan-5-y1)-1-methyl-1H-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-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

20 	5-am i no-N-(5-(4-(ami nomet hyl)-4-fluoroazepan-l-y1)-1-meth y1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl )thiazole-4-carboxamide; 

5-amino-N-(5-(4-(aminomethyl)-4-fluoroazepan- 1 -y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

5-amino-N-(5-(4-(am nometh y1)-4-methox yazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

25 difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-(azninomethyl)-4-methoxyazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; 

(S)-5-amino-N-(5-(5-amino-3,3-difluoro-5-methylazepan-1-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

30 	5-am i no-N-(5-(4-amino-5-(d i fluoromethox y)azepan-l-y1)-1-methyl-IH-pyrazol-4-y1)-2-(2-

fluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5-(4-amino-5-methoxy-4-methylazepan-l-y1)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide: and 

5-amino-N-(5-(4-amino-5-(difluoromethoxy)azepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2- 
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fluorophenypthiazole-4-carboxamide. 

3. A pharmaceutical composition comprised of a compound of claim 1 or 2, and a pharmaceutically 

acceptable carrier, glidant, diluent, or excipient. 

5 

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 

10 	cancer, immune disorders, cardiovascular disease, viral infection, inflammation, 

metabolism/endocrine function disorders and neurological disorders, and mediated by Pim ldnase. 

6. A kit for treating a condition mediated by Pim kinase, comprising: 

a) a pharmaceutical composition of claim 3; and 

15 	b) instructions for use. 

7. A compound selected from 

5-amino-N-(54(4R,5R)-4-amino-5-fluoroazepan-l-yl)-1-methyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

20 	5-amino-N-(54(48,58)-4-amino-5-fluoroazepan-l-y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(54(48,58)-4-amino-5-methoxyazepan-l-y1)-1-ethyl-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazo le-4-carboxamide; and 

5-amino-N-(54(48,58)-4-amino-5-methoxyazepan- 1 -y1)-1-cyclopropy1-1H-pyrazol-4-y1)-2-(2,6- 

25 	difluorophenyl)thiazole-4-carboxarnide. 

8. A compound selected from 

5-amino-N-(54(38 ,58)-5-amino-3-fluoroazepan-1 -y1)- 1-methyl-1H-pyrazol-4-y1)-2-(2,6- 

difluorophenyl)thiazole-4-carboxamide; 

30 	5-amino-N-(5 -((3R,5 S )-5-amino-3-fluoroazepan-1 -y1)- 1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenyl)thiazole-4-carboxamide; 

5-amino-N-(5 4(38 ,48 )-4-amino-3-fluoroazepan- 1 -y1)-1-methy1-1H-pyrazol-4-y1)-2-(2,6-

difluorophenypthiazole-4-carboxamide; and 
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(R)-5-amino-N-(5-(4-aminoazepan-1-y1)-1-(2,2-difluoroethyl)-1H-pyrazol-4-y1)-2-(2,5-

difluorophenyl)thiazole-4-carboxamide. 


