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SUMMARY 

[6] The present disclosure provides inhibitors of one or more families of kinases, e.g., 

serine/threonine kinases, such as one or more of the family of CDK proteins. The present 

disclosure further provides CDK7 inhibitors, in particular selective CDK7 inhibitors of Formula 

(I) and pharmaceutically acceptable salts, solvates, hydrates, tautomers, stereoisomers, 

isotopically labeled derivatives, and compositions thereof.  The present disclosure additionally 

provides methods of using the compounds of the present disclosure, and pharmaceutically 

acceptable salts, solvates, hydrates, tautomers, stereoisomers, and compositions thereof as 

therapeutics for the prevention and/or treatment of diseases associated with overexpression 

and/or aberrant activity of one or more of the kinases such as serine/threonine kinase family 

members, e.g., one or more CDK family members, e.g., CDK7 and/or CDK12 and/or CDK13. In 

certain embodiments, the inventive compounds are used for the prevention and/or treatment of 

proliferative diseases (e.g., cancers (e.g., leukemia, melanoma, multiple myeloma), benign 

neoplasms, angiogenesis, inflammatory diseases, autoinflammatory diseases, and autoimmune 

diseases) in a subject.  

[6a] In one aspect of the present disclosure, there is provided a compound of formula I:  

             , or a pharmaceutically acceptable salt 

or stereoisomer thereof, wherein  

 ring A is ; 

X is C(R6); 

each Y is, independently, C(R7); 

Z is C(R8); 



 
 

R1 is selected from hydrogen, -C1-C6 alkyl, -O-(C1-C6-alkylene)-O-(C1-C4-

alkyl), -(C0-C6 alkylene)-carbocyclyl, -C(O)-O-(C1-C6 alkylene), -(C1-C6 alkylene)-

NR1’-S(O)2-(C1-C4 alkyl), -(C1-C6 alkylene)-NR1’-SO2-N(R1’)2, -(C1-C6 alkylene)-

S(O)2-(C1-C4 alkyl), and -(C1-C6 alkylene)-S(O)2-N(R1’)2, wherein any carbocyclyl 

portion of R1 is optionally substituted, and wherein any alkyl or alkylene portion of 

R1 is optionally substituted with one or more independently selected monovalent 

substituents;  

each R1’ is independently selected from hydrogen and optionally substituted C1-C6 

alkyl, or 

two R1’ are optionally taken together with the nitrogen atom to which they are 

bound to form a 4-6 membered, optionally substituted heterocyclyl or heteroaryl ring, 

wherein:  

each R2, if present, is independently selected from =O, halo, -OH, -CN, -C1-C6 

alkyl, -(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-heterocyclyl, -(C0-C6 

alkylene)-heteroaryl, -(C0-C6 alkylene)-aryl, -(C0-C6 alkylene)-C(O)-heterocyclyl, -

(C0-C6 alkylene)-C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-alkylene)-O-(C1-C4-

alkyl), -O-(C1-C4-alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-heterocyclyl, -O-(C1-

C6-alkylene)-heteroaryl, -O-(C1-C6-alkylene)-aryl, -NH-C(O)-C1-C4 alkyl, and -C(O)-

NH-(unsubstituted C1-C4 alkyl), or 

R1 and any R2 are taken together with the atoms to which they are bound to form 

an optionally substituted heterocyclyl or heteroaryl ring fused, spirofused or bridged 

to the piperidine ring, or 

two R2 are taken together with the atom or atoms to which they are bound and any 

intervening ring atoms to form an optionally substituted aryl, carbocyclyl, 

heterocyclyl or heteroaryl ring fused, spirofused or bridged to the piperidine ring,  
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wherein any carbocyclyl, heterocyclyl, or heteroaryl portion of R2, any ring 

formed by taking R1 together with R2, or any ring formed by taking two R2 together is 

optionally substituted, and wherein any alkyl or alkylene portion of R2 is optionally 

substituted with one or more independently selected monovalent substituents unless 

otherwise specified;  

R3 is selected from hydrogen, halo, -CN, optionally substituted -C1-C6 alkyl, or 

optionally substituted carbocyclyl; 

R4 is selected from halo, -CN, -C1-C6 alkyl, -C2-C6 alkenyl, C2-C6 alkynyl, -O-C1-

C6 alkyl, -S-C1-C6 alkyl, and carbocyclyl, wherein any alkyl, alkenyl, alkynyl, or 

carbocyclyl portion of R4 is optionally substituted; 

each R5 is independently selected from halo, -OH, -C1-C6 alkyl, -CN, -(C0-C6 

alkylene)-C(O)OH, -(C0-C6 alkylene)-C(O)-(C1-C4 alkyl), -(C0-C6 alkylene)-

C(O)-N(R1’)2, -(C0-C6 alkylene)-S(O)2-(C1-C4 alkyl), -(C0-C6 alkylene)-S(O)2-N(R1’)2, 

-(C0-C6 alkylene)-P(O)-O-(C1-C4 alkyl)2, -(C0-C6 alkylene)-P(O)-(C1-C4 alkyl)(O-C1-

C4 alkyl), -(C0-C6 alkylene)-P(O)(C1-C4 alkyl)2, -(C0-C6 alkylene)-carbocyclyl, -(C0-

C6 alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-

C(O)-heterocyclyl, -(C0-C6 alkylene)-C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-

alkylene)-O-(C1-C4-alkyl), -O-(C0-C6-alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-

heterocyclyl, -O-(C1-C6-alkylene)-heteroaryl, phenyl, -(C2-C4 alkenylene)-phenyl, -

S(O)-(C1-C4 alkyl), -S-(C1-C4 alkyl), -S(O)-OH, and -S(O)2-OH, wherein any alkyl, 

alkylene, alkenylene, carbocyclyl, heterocyclyl, phenyl, and heteroaryl portion of R5 

is optionally substituted; or 

two vicinal R5 are taken together with the ring atoms to which they are bound to 

form an optionally substituted carbocyclyl or optionally substituted heterocyclyl, 

wherein each carbocyclyl or heterocyclyl is fused to ring A; 
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R5’ is selected from hydrogen, -CN, -C1-C6 alkyl, -(C0-C6 alkylene)-S(O)2-N(R1’)2, 

-(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-C(O)-N(R1’)2, -(C0-C6 alkylene)-aryl, 

-(C0-C6 alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-S(O)2-

(C1-C4 alkyl), -(C1-C6 alkylene)-O-(C1-C3 alkylene)-C(O)-N(R1’)2, -(C1-C6 alkylene)-

O-(C1-C4 alkylene)-P(O)(C1-C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-

P(O)(C1-C4 alkyl)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-O-(C1-C4 alkylene)-P(O)-(O-C1-

C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-S(O)2-(C1-C4 alkyl), -(C1-C6 

alkylene)-O-(C1-C4 alkylene)-S(O)2-N(R1’)2, -(C1-C6 alkylene)-O-(C1-C4 alkyl), -(C1-

C6 alkylene)-O-carbocyclyl, -(C1-C6 alkylene)-O-heteroaryl, -(C1-C6 alkylene)-O-

heterocyclyl, -(C1-C6 alkylene)-P(O)(C1-C4 alkyl)2, -(C1-C6 alkylene)-P(O)(C1-C4 

alkyl)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-P(O)-(O-C1-C4 alkyl)2, -(C1-C6 alkylene)-

C(O)-(C1-C4 alkyl), and -(C1-C6 alkylene)-C(O)OH, wherein any alkyl, alkylene, 

carbocyclyl, heterocyclyl and heteroaryl portion of R5’ is optionally substituted;  

R5’ and any R5 are taken together with the ring atoms to which they are bound to 

form an optionally substituted heterocyclyl, wherein each heterocyclyl is fused to ring 

A; 

R6 is selected from hydrogen, -CN, -CH3, -CH2F, -CHF2 and -CF3; 

each R7 is independently selected from hydrogen and R5; 

R8 is selected from hydrogen and fluoro; and 

n is 0, 1, 2, 3, or 4, wherein the compound is other than or 

a stereoisomer or pharmaceutical salt thereof. 
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[6b] In another aspect of the present disclosure, there is provided a pharmaceutically acceptable 

solvate, hydrate, tautomer, or isotopically labeled derivative of a compound of formula I 

 (I), wherein 

 ring A is ; 

X is C(R6); 

each Y is, independently, C(R7); 

Z is C(R8); 

R1 is selected from hydrogen, -C1-C6 alkyl, -O-(C1-C6-alkylene)-O-(C1-C4-

alkyl), -(C0-C6 alkylene)-carbocyclyl, -C(O)-O-(C1-C6 alkylene), -(C1-C6 alkylene)-

NR1’-S(O)2-(C1-C4 alkyl), -(C1-C6 alkylene)-NR1’-SO2-N(R1’)2, -(C1-C6 alkylene)-

S(O)2-(C1-C4 alkyl), and -(C1-C6 alkylene)-S(O)2-N(R1’)2, wherein any carbocyclyl 

portion of R1 is optionally substituted, and wherein any alkyl or alkylene portion of 

R1 is optionally substituted with one or more independently selected monovalent 

substituents;  

each R1’ is independently selected from hydrogen and optionally substituted C1-C6 

alkyl, or 

two R1’ are optionally taken together with the nitrogen atom to which they are 

bound to form a 4-6 membered, optionally substituted heterocyclyl or heteroaryl ring, 

wherein:  
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each R2, if present, is independently selected from =O, halo, -OH, -CN, -C1-C6 

alkyl, -(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-heterocyclyl, -(C0-C6 

alkylene)-heteroaryl, -(C0-C6 alkylene)-aryl, -(C0-C6 alkylene)-C(O)-heterocyclyl, -

(C0-C6 alkylene)-C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-alkylene)-O-(C1-C4-

alkyl), -O-(C1-C4-alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-heterocyclyl, -O-(C1-

C6-alkylene)-heteroaryl, -O-(C1-C6-alkylene)-aryl, -NH-C(O)-C1-C4 alkyl, and -C(O)-

NH-(unsubstituted C1-C4 alkyl), or 

R1 and any R2 are taken together with the atoms to which they are bound to form 

an optionally substituted heterocyclyl or heteroaryl ring fused, spirofused or bridged 

to the piperidine ring, or 

two R2 are taken together with the atom or atoms to which they are bound and any 

intervening ring atoms to form an optionally substituted aryl, carbocyclyl, 

heterocyclyl or heteroaryl ring fused, spirofused or bridged to the piperidine ring,  

wherein any carbocyclyl, heterocyclyl, or heteroaryl portion of R2, any ring 

formed by taking R1 together with R2, or any ring formed by taking two R2 together is 

optionally substituted, and wherein any alkyl or alkylene portion of R2 is optionally 

substituted with one or more independently selected monovalent substituents unless 

otherwise specified;  

R3 is selected from hydrogen, halo, -CN, optionally substituted -C1-C6 alkyl, or 

optionally substituted carbocyclyl; 

R4 is selected from halo, -CN, -C1-C6 alkyl, -C2-C6 alkenyl, C2-C6 alkynyl, -O-C1-

C6 alkyl, -S-C1-C6 alkyl, and carbocyclyl, wherein any alkyl, alkenyl, alkynyl, or 

carbocyclyl portion of R4 is optionally substituted; 
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each R5 is independently selected from halo, -OH, -C1-C6 alkyl, -CN, -(C0-C6 

alkylene)-C(O)OH, -(C0-C6 alkylene)-C(O)-(C1-C4 alkyl), -(C0-C6 alkylene)-

C(O)-N(R1’)2, -(C0-C6 alkylene)-S(O)2-(C1-C4 alkyl), -(C0-C6 alkylene)-S(O)2-N(R1’)2, 

-(C0-C6 alkylene)-P(O)-O-(C1-C4 alkyl)2, -(C0-C6 alkylene)-P(O)-(C1-C4 alkyl)(O-C1-

C4 alkyl), -(C0-C6 alkylene)-P(O)(C1-C4 alkyl)2, -(C0-C6 alkylene)-carbocyclyl, -(C0-

C6 alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-

C(O)-heterocyclyl, -(C0-C6 alkylene)-C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-

alkylene)-O-(C1-C4-alkyl), -O-(C0-C6-alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-

heterocyclyl, -O-(C1-C6-alkylene)-heteroaryl, phenyl, -(C2-C4 alkenylene)-phenyl, -

S(O)-(C1-C4 alkyl), -S-(C1-C4 alkyl), -S(O)-OH, and -S(O)2-OH, wherein any alkyl, 

alkylene, alkenylene, carbocyclyl, heterocyclyl, phenyl, and heteroaryl portion of R5 

is optionally substituted; or 

two vicinal R5 are taken together with the ring atoms to which they are bound to 

form an optionally substituted carbocyclyl or optionally substituted heterocyclyl, 

wherein each carbocyclyl or heterocyclyl is fused to ring A; 

R5’ is selected from hydrogen, -CN, -C1-C6 alkyl, -(C0-C6 alkylene)-S(O)2-N(R1’)2, 

-(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-C(O)-N(R1’)2, -(C0-C6 alkylene)-aryl, 

-(C0-C6 alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-S(O)2-

(C1-C4 alkyl), -(C1-C6 alkylene)-O-(C1-C3 alkylene)-C(O)-N(R1’)2, -(C1-C6 alkylene)-

O-(C1-C4 alkylene)-P(O)(C1-C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-

P(O)(C1-C4 alkyl)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-O-(C1-C4 alkylene)-P(O)-(O-C1-

C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-S(O)2-(C1-C4 alkyl), -(C1-C6 

alkylene)-O-(C1-C4 alkylene)-S(O)2-N(R1’)2, -(C1-C6 alkylene)-O-(C1-C4 alkyl), -(C1-

C6 alkylene)-O-carbocyclyl, -(C1-C6 alkylene)-O-heteroaryl, -(C1-C6 alkylene)-O-

heterocyclyl, -(C1-C6 alkylene)-P(O)(C1-C4 alkyl)2, -(C1-C6 alkylene)-P(O)(C1-C4 

alkyl)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-P(O)-(O-C1-C4 alkyl)2, -(C1-C6 alkylene)-

C(O)-(C1-C4 alkyl), and -(C1-C6 alkylene)-C(O)OH, wherein any alkyl, alkylene, 

carbocyclyl, heterocyclyl and heteroaryl portion of R5’ is optionally substituted;  
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R5’ and any R5 are taken together with the ring atoms to which they are bound to 

form an optionally substituted heterocyclyl, wherein each heterocyclyl is fused to ring 

A; 

R6 is selected from hydrogen, -CN, -CH3, -CH2F, -CHF2 and -CF3; 

each R7 is independently selected from hydrogen and R5; 

R8 is selected from hydrogen and fluoro; and 

n is 0, 1, 2, 3, or 4, wherein the compound is other than . 

[6c] In a further aspect of the present disclosure, there is provided a pharmaceutical composition 

comprising the compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative disclosed herein and a pharmaceutically acceptable excipient. 

[6d] In another aspect of the present disclosure, there is provided a compound, salt, stereoisomer, 

solvate, hydrate, tautomer, or isotopically labeled derivative disclosed herein or a pharmaceutical 

composition disclosed herein for use in treating a subject suffering from cancer, a benign 

neoplasm, angiogenesis, an inflammatory disease, an autoinflammatory disease, an autoimmune 

disease, or an infectious disease. 

[6e] In a further aspect of the present disclosure, there is provided a use of the compound, salt, 

stereoisomer, solvate, hydrate, tautomer, or isotopically labeled derivative  disclosed herein or 

the pharmaceutical composition disclosed herein in the manufacture of a medicament for treating 

a subject suffering from cancer, a benign neoplasm, angiogenesis, an inflammatory disease, an 

autoinflammatory disease, an autoimmune disease, or an infectious disease. 

[7] The present disclosure further provides compounds of formula (I) and pharmaceutically 

acceptable salts, solvates, hydrates, tautomers, stereoisomers, and isotopically labeled derivatives 

thereof, wherein Ring A, L, R1, R2, R3, R4, R5, R6, m, n, and subvariables thereof are as defined 

herein.
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[8] The present disclosure also provides pharmaceutical compositions comprising a 

compound of Formula (I) or a pharmaceutically acceptable salt, solvate, hydrate, tautomer, 

stereoisomer, or isotopically labeled derivative thereof, and optionally a pharmaceutically 

acceptable excipient. In certain embodiments, the pharmaceutical compositions described herein 

include a therapeutically effective amount of a compound of Formula (I) or a pharmaceutically 

acceptable salt, solvate, hydrate, tautomer, stereoisomer, or isotopically labeled derivative 

thereof. The pharmaceutical composition may be useful for treating and/or preventing a 

proliferative or infectious disease. 

[9] The present disclosure further provides methods for treating and/or preventing 

proliferative diseases. Exemplary proliferative diseases include cancer (e.g., leukemia, 

melanoma, multiple myeloma), benign neoplasm, angiogenesis, inflammatory diseases, 

autoinflammatory diseases, and autoimmune diseases. In other embodiments, the present 
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disclosure provides methods for treating and/or preventing an infectious disease (e.g., a viral 

infection). 

[10] The present disclosure also provides methods of down-regulating the expression of 

certain serine/threonine kinases, e.g., certain CDK family members, e.g., CDK7 in a biological 

sample or subject.  

[11] The present disclosure further relates to methods of inhibiting the activity of certain 

serine/threonine kinases, e.g., certain CDK family members, e.g., CDK7 in a biological sample 

or subject.  

[12] The present disclosure also provides methods of inhibiting cell growth in a biological 

sample or subject. 

[13] The present disclosure also provides methods of inducing apoptosis of a cell in a 

biological sample or a subject. 

[14] The present disclosure further provides compounds of formula (I) and pharmaceutically 

acceptable salts, tautomers, stereoisomers, isotopically labeled derivatives, and compositions 

thereof, for use in the treatment of a proliferative disease in a subject.  

[15] The present disclosure also provides compounds of formula (I) and pharmaceutically 

acceptable salts, solvates, hydrates, tautomers, stereoisomers, isotopically labeled derivatives, 

and compositions thereof, for use in the treatment or prevention of an infectious disease in a 

subject. In certain embodiments, the infectious disease is a viral infection. 

[16] The present disclosure also relates to kits comprising a container with a compound of 

formula (I) or a pharmaceutically acceptable salt, solvate, hydrate, tautomer, stereoisomer, or 

isotopically labeled derivative thereof, or a pharmaceutical composition thereof. In certain 

embodiments, the kits described herein further include instructions for administering the 

compound of formula (I) or the pharmaceutically acceptable salt, solvate, hydrate, tautomer, 

stereoisomer, or isotopically labeled derivative thereof, or the pharmaceutical composition 

thereof.  

[17] The details of one or more embodiments of the present disclosure are set forth herein. 

Other features, objects, and advantages of the present disclosure will be apparent from the 

Detailed Description, the Figures, the Examples, and the Claims.
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determined by those skilled in the art by routine optimization procedures. 

[161] Additionally, as will be apparent to those skilled in the art, conventional protecting 

groups may be necessary to prevent certain functional groups from undergoing undesired 

reactions. The choice of a suitable protecting group for a particular functional group as well as 

suitable conditions for protection and deprotection are well known in the art. For example, 

numerous protecting groups, and their introduction and removal, are described in Greene et al., 

Protecting Groups in Organic Synthesis, Second Edition, Wiley, New York, 1991, and 

references cited therein. 

[162] ABBREVIATIONS 

Ac acetyl 
ACN acetonitrile 
aq. aqueous 
atm atmospheres 
Boc tert-butoxy carbonyl 
Boc2O Di-t-butyl dicarbonate 
CAN Ceric ammonium nitrate 
CDI 1,1’-Carbonyldiimidazole 

DBU 
1-8-
Diazabicyclo[5.4.0]undec-
7-ene 

DCC 
N,N'-
Dicyclohexylcarbodiimide 

DCM Dichloromethane 
Deoxo-
Fluor(R) 

Bis(2-methoxyethyl)-
aminosulfur trifluoride 

DIAD 
Diisopropyl 
azodicarboxylate 

DIPEA 
N,N-Diisopropyl 
ethylamine 

DMA Dimethyl adipate 
DMF Dimethylformamide 
DMSO Dimethylsulfoxide 

DPPA 
Diphenoxyphosphoryl 
azide 

EDCI 1-[3-
(dimethylamino)propyl]-3-
ethylcarbodiimide 
hydrochloride 

EDTA 
Ethylenediamine 
tetraacetic acid 

eq(s). equivalent(s) 

EtOAc Ethyl acetate 
Et Ethyl 
EtOH Ethanol 
Et3N Triethylamine 
g gram(s) 
h hour(s) 

HATU 

(Dimethylamino)-N,N-
dimethyl(3H-
[1,2,3]triazolo[4,5-
b]pyridin-3-
yloxy)methaniminium 
hexafluorophosphate 

HBTU 

O-Benzotriazole-
N,N,N',N'-tetramethyl-
uronium-hexafluoro-
phosphate 

Hex Hexanes 
HOBt 1-Hydroxybenzotriazole 

HPLC 
High pressure liquid 
chromatography 

IPA Isopropanol 
KOAc Potassium Acetate 
K-
Selectride

Potassium tri-sec-
butylborohydride 

LCMS; 
LC-MS 

liquid chromatography 
mass spectrometry 

LiHMDS 
Lithium 
bis(trimethylsilyl)amide 

MeOH Methanol 
mg milligram(s) 
min Minute(s) 
mL; ml milliliter(s) 
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mL) and extracted with EtOAc (30 mL). The phases were separated and the organic layer was 

washed with brine (20 mL), dried over Na2SO4 and concentrated to dryness. The reaction mixture 

was purified by SiO2 chromatography (EtOAc in Hexanes, 0 to 100% gradient) to afford the title 

compound (60 mg, 0.089 mmol, 41% yield) as an off-white solid. 

[224]  Step 5: (S)-tert-butyl 3-((4-(7-(3-hydroxy-3-methylbutyl)-1H-indol-3-yl)-5-

(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-1-carboxylate 

 

To a solution of (S)-tert-butyl 3-((4-(7-(3-hydroxy-3-methylbutyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indol-3-yl)-5-(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-1-

carboxylate (30 mg, 0.044 mmol) in THF (1.5 mL) at 0 °C was added tetrabutylammonium fluoride 

1M in THF (0.18 mL, 0.18 mmol). The reaction mixture was stirred for 1 h at room temperature and 

then heated to 70 oC and stirred overnight. The reaction mixture was quenched with a saturated 

aqueous solution of NH4Cl (10 mL), extracted with EtOAc (3X30 mL). The combined organic layers 

were dried over Na2SO4 and concentrated to dryness. The reaction mixture was purified by SiO2 

chromatography (EtOAc in Hexanes, 0 to 100% gradient) to afford the title compound (20 mg, 0.037 

mmol, 83% yield) as a yellowish oil. 

[225] Example 24. Syntheses of (S)-5-ethynyl-4-(1H-indol-3-yl)-N-(piperidin-3-yl)pyrimidin-2-

amine (A) and (S)-5-ethynyl-4-(1-methyl-1H-indol-3-yl)-N-(piperidin-3-yl)pyrimidin-2-amine 

(B). 

[226] Step 1: (S)-tert-butyl 3-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-

((trimethylsilyl)ethynyl)pyrimidin-2-yl)amino)piperidine-1-carboxylate 
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A degassed solution of (S)-tert-butyl 3-((5-iodo-4-(1-(phenylsulfonyl)-1H-indol-3-yl)pyrimidin-2-

yl)amino)piperidine-1-carboxylate (150 mg, 0.23 mmol), ethynyltrimethylsilane (64 uL, 0.45 mmol), 

Cul (3.4 mg, 0.018 mmol), PdCI2(PPh3)2 (13 mg, 0.018 mmol) and Et3N (0.316 mL, 2.27 mmol) in 

DMF (2.7 mL) was stirred at room temperature overnight. The reaction mixture was concentrated 

under reduced pressure and dissolved in EtOAc (50 mL), washed with NH4OH (50 mL), and brine 

(50 mL). The phases were separated and the organic layer was dried over Na2SO4, filtered and 

concentrated to dryness. The reaction mixture was purified by SiO2 chromatography (EtOAc in 

Hexanes:DCM (1:1), 0 to 100% gradient) to afford the title compound (143 mg, 0.23 mmol, 100% 

yield) as a beige foam. 

[227] Step 2: (S)-5-ethynyl-4-(1H-indol-3-yl)-N-(piperidin-3-yl)pyrimidin-2-amine (A) and (S)-5-

ethynyl-4-(1-methyl-1H-indol-3-yl)-N-(piperidin-3-yl)pyrimidin-2-amine (B) 

 

To a solution of (S)-tert-butyl 3-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-

((trimethylsilyl)ethynyl)pyrimidin-2-yl)amino)piperidine-1-carboxylate (143 mg, 0.23 mmol) in 

degassed MeOH (2.3 mL) was added K2CO3 (31 mg, 0.23 mmol). The reaction mixture was stirred at 

room temperature for 2 h. It was then concentrated to dryness, dissolved in dioxane (2.3 mL) and 5M 

NaOH (1.4 mL, 6.8 mmol) was added and the reaction mixture was heated overnight at 75 °C. The 

reaction mixture was concentrated under reduced pressure. and extracted with MeTHF (3X50 mL). 

The combined organic layers were dried over Na2SO4, filtered and concentrated to dryness. The 

reaction mixture was purified by SiO2 chromatography (MeOH in DCM, 0-20% gradient) to yield a 

brown oil. The oil was dissolved in DCM (2.0 mL), TFA (0.87 mL, 11.4 mmol) was added and the 

reaction mixture was stirred at room temperature for 30 min. The reaction mixture was concentrated 

under reduced pressure, was dissolved in MeTHF (10 mL) and washed twice with saturated NaHCO3 

(20 mL). The phases were separated, the organic layer was dried over Na2SO4, filtered and 

concentrated to dryness. The obtained residue was   
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Na2SO4, filtered, and concentrated under reduced pressure. The residue was purified by flash 

chromatography on SiO2 (EtOAc in DCM, 0 to 100% gradient). Obtained racemic material (566 mg, 

0.859 mmol, 65% yield) was separated by preparative chiral HPLC (ChiralPak IA column, 10% 

MeOH, 10% DCM in hexanes with 0.1% MeNH2 for elution, 5.000ul inj.) providing four 

stereoisomers A-D as white foams. Peak 1 (C, 70 mg, 0.107 mmol, 8% yield, 98.3% de), Peak 2 (A, 

147 mg, 0.224 mmol, 17% yield, 98.1% de), Peak 3 (B, 151 mg, 0.229 mmol, 17% yield, 98.2% de), 

Peak 4 (D, 64 mg, 0.096 mmol, 7% yield, 99.4% de); stereochemistry is tentatively assigned. 

[288] Example 39. Synthesis of tert-butyl cis-3-([1,2,4]triazolo[4,3-a]pyridin-3-yl)-5-((4-(1-

(phenylsulfonyl)-1H-indol-3-yl)-5-(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-1-

carboxylate intermediate useful in the synthesis of Compound 266.  

[289] Step1: cis-1-tert-butyl 3-methyl 5-aminopiperidine-1,3-dicarboxylate  

 

To a solution of cis-1-tert-butyl 3-methyl 5-(((benzyloxy)carbonyl)amino)piperidine-1,3-

dicarboxylate (860 mg, 2.191 mmol) in MeOH (22 mL) at 23 °C under inert atmosphere, was added 

palladium on carbon (10% w/w; 233 mg, 0.219 mmol). The reaction mixture was stirred under 

hydrogen atmosphere (1 atm) for 1 h. The suspension was then filtered through a pad of Celite and 

concentrated under reduced pressure providing a title compound (566 mg, 2.191 mmol, quantitative 

yield) as a beige solid which was used without further purification.  

[290] Step 2: cis-1-tert-butyl 3-methyl 5-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-

(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-1,3-dicarboxylate  
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Cis-1-tert-butyl 3-methyl 5-aminopiperidine-1,3-dicarboxylate (566 mg, 2.191 mmol) and DIPEA (1.15 

mL, 6.57 mmol) were added to a stirring solution of 3-(2-(methylsulfonyl)-5-(trifluoromethyl)pyrimidin-

4-yl)-1-(phenylsulfonyl)-1H-indole (1.05 g, 2.191 mmol) in dry THF (37 mL). The reaction mixture was 

stirred at room temperature for overnight. The mixture was then diluted with EtOAc (30 mL), washed 

with brine (30 mL), dried over Na2SO4, filtered, and concentrated under reduced pressure. The residue 

was purified by SiO2 chromatography (EtOAc in DCM, 0 to 100% gradient) to afford the title compound 

(430 mg, 0.652 mmol, 30% yield) as a light yellow oil.   

[291] Step 3: cis-1-(tert-butoxycarbonyl)-5-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-

(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-3-carboxylic acid  

 

To a solution of cis-1-tert-butyl 3-methyl 5-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-

(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-1,3-dicarboxylate (414 mg, 0.627 mmol) in THF (5 

mL), was added a solution of LiOH·H2O (26.3 mg, 0.627 mmol) in H2O (5 mL). The reaction mixture 

was stirred at room temperature for 56 h. Another portion of LiOH·H2O (79 mg, 1.881 mmol) was added, 

and the mixture was stirred for another 18 h. The reaction mixture was quenched by the addition of 1M 

HCl until a pH 3, then concentrated from THF under reduced pressure. Aqueous layer was extracted with 

EtOAc (2x30 mL), the organic phase was then washed with water (30 mL) and brine (30 mL), dried over 

Na2SO4, filtered, and concentrated under reduced pressure to afford the title compound (394 mg, 0.610 

mmol, 97% yield) as a white solid which was used without further purification. 

[292] Step 4: tert-butyl cis-3-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-(trifluoromethyl)pyrimidin-2-

yl)amino)-5-(2-(pyridin-2-yl)hydrazine-1-carbonyl)piperidine-1-carboxylate 
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To a solution of cis-1-(tert-butoxycarbonyl)-5-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-

(trifluoromethyl)pyrimidin-2-yl)amino)piperidine-3-carboxylic acid (394 mg, 0.610 mmol) in DMF (6 

mL), was added HOBt (99 mg, 0.740 mmol), EDC (176 mg, 0.920 mmol) and DIPEA (214 uL, 1.230 

mmol). After stirring at room temperature for 1 h, 2-hydrazinylpyridine (134 mg, 1.230 mmol) was 

added. The reaction was allowed to stir at room temperature for overnight. The reaction mixture was then 

diluted with EtOAc (50 mL), washed with saturated solution of NaHCO3 (50 mL), water (2x50 mL), and 

brine (50 mL), then dried over Na2SO4, filtered, and concentrated under reduced pressure. The residue 

was purified by SiO2 chromatography (THF in DCM, 0 to 100% gradient) to afford the title compound 

(375 mg, 0.509 mmol, 83% yield) as a beige semi-solid. 

[293] Step 5: cis-1-tert-butyl 3-methyl 5-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-(trifluoromethyl) 

pyrimidin-2-yl)amino)piperidine-1,3-dicarboxylate  

 

To a solution of tert-butyl cis-3-((4-(1-(phenylsulfonyl)-1H-indol-3-yl)-5-(trifluoromethyl)pyrimidin-2-

yl)amino)-5-(2-(pyridin-2-yl)hydrazine-1-carbonyl)piperidine-1-carboxylate (375 mg, 0.509 mmol) in 

acetonitrile (11 mL), was added triethylamine (0.20 mL, 1.43 mmol) and PPh3Cl2 (339 mg, 1.02 mmol) 

portion wise. The reaction mixture was stirred under heating at 80 °C for 1 hour. The mixture was the 

cooled down to room temperature, diluted with EtOAc (30 mL) and washed with saturated aq. solution of 

NaHCO3 (50 mL). The aqueous phase was extracted with EtOAc (30 mL), and the combined organic 

phase was washed with brine (30 mL), dried over Na2SO4, filtered, and concentrated under reduced 

pressure. The residue was purified by reverse phase  
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(3.00 mL) was added K2CO3 (103.38 mg, 747.99 umol, 3.00 eq). The mixture was stirred at 20 °C for 1 h. 

The reaction was stopped. The reaction mixture was filtered. The filtrate was concentrated under reduced 

pressure to give a residue as a yellow oil. The residue was purified by prep-HPLC (FA condition) to 

afford the title compound (10.12 mg, 19.33 umol, 7.75% yield, 95% purity, FA) as a yellow solid. 

[439] Example 64. N-[(3S)-3-piperidyl]-4-[6-(1H-1, 2, 4-triazol-3-yl)-1H-indol-3-yl]-5-

(trifluoromethyl) pyrimidin-2-amine (Compound 235). 

[440] Step 1: 2-[(3-bromo-5-methyl-1,2,4-triazol-1-yl)methoxy]ethyl-trimethyl-silane 

 

To a mixture of 3-bromo-5-methyl-1H-1,2,4-triazole (100.00 mg, 617.32 umol) and Et3N (484.74 mg, 

4.79 mmol) in THF (5.00 mL) was added SEM-Cl (123.50 mg, 740.79 umol). The mixture was stirred at 

25 °C for 2 h N2 atmosphere. The residue was poured into water (100 mL). The aqueous phase was 

extracted with EtOAc (50 mL*3). The combined organic phase was washed with brine (100 mL), dried 

with anhydrous Na2SO4, filtered and concentrated in vacuum to afford the title compound (150.00 mg, 

crude). 

[441] Step 2: tert-butyl (3S)-3-[[4-[1-(benzenesulfonyl)-6-[5-methyl-1-(2-trimethylsilylethoxymethyl)-

1,2,4-triazol-3-yl]indol-3-yl]-5-(trifluoromethyl)pyrimidin-2-yl]amino]piperidine-1-carboxylate 

 

 

To a solution of tert-butyl (3S)-3-[[4-[1-(benzenesulfonyl)-6-(4,4,5,5- tetramethyl-1,3,2-  
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[480] Example 70. 3-[2-[[(3S)-3-piperidyl] amino]-5-(trifluoromethyl) pyrimidin-4-yl]-1H-

pyrrolo [2, 3-b] pyridine-6-carbonitrile (Compound 251). 

[481] Step 1:1H-pyrrolo [2, 3-b] pyridine-6-carbonitrile 

 

A mixture of 6-bromo-1H-pyrrolo[2,3-b]pyridine (4.00 g, 20.30 mmol, 1.00 eq), Zn (132.75 mg, 2.03 

mmol, 0.10 eq), Zn(CN)2(1.67 g, 14.21 mmol, 902.05 uL, 0.70 eq) and Pd(dppf)Cl2.CH2Cl2 (828.95 

mg, 1.02 mmol, 0.05 eq) in DMF (10.00 mL) was degassed and purged with N2 for 3 times, and then 

the mixture was stirred at 140°C for 5 h under N2 atmosphere. The reaction mixture was diluted with 

EtOAc (50 mL) and washed with aq. saturated bicarbonate solution (100 mL) and brine (100 mL*2), 

dried over sodium sulfate, filtered and evaporated. The residue was purified by column 

chromatography (SiO2, PE/EtOAc=10:1 to 3:1) to afford the title compound (1.50 g, 8.91 mmol, 

43.88% yield, 85% purity) as a white solid. 

[482] Step 2: 3-bromo-1H-pyrrolo [2, 3-b] pyridine-6-carbonitrile 

  

To a solution of 1H-pyrrolo [2, 3-b] pyridine-6-carbonitrile (1.50 g, 10.48 mmol, 1.00 eq) in DCM 

(3.00 mL) was added NBS (2.24 g, 12.57 mmol, 1.20 eq) at 0°C .  The mixture was stirred at 20°C 

for 16 h. It was concentrated. The residue was washed with PE (50 mL) and filtered to afford the title 

compound (3.00 g, 6.76 mmol, 64.46% yield, 50% purity) as a yellow solid. It was used for next step 

directly. 

[483] Step 3: 1-(benzenesulfonyl)-3-bromo-pyrrolo[2,3-b]pyridine-6-carbonitrile 
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purified by column chromatography (SiO2, PE/EtOAc=10:1 to 1:1) to afford the title compound 

(100 mg) as a yellow oil. 

[512] Step 8: 5-ethyl-N-[(3S)-3-piperidyl]-4-(1H-pyrazolo [3, 4-b] pyridin-3-yl) pyrimidin-2-

amine 

 

To a solution of tert-butyl (3S)-3-[[5-ethyl-4-(1-tritylpyrazolo[3,4-b]pyridin-3-yl)pyrimidin-2-

yl]amino]piperidine-1-carboxylate (80.00 mg, 120.15 umol, 1.00 eq) in DCM (1.00 mL) was 

added Et3SiH (558.85 mg, 4.81 mmol, 765.55 uL, 40.00 eq) and TFA (1.10 g, 9.61 mmol, 711.68 

uL, 80.00 eq) at 0 °C. The mixture was stirred at 0 °C for 0.5 h. It was concentrated. The residue 

was purified by prep-HPLC to afford the title compound (10.55 mg, FA salt) as a yellow solid. 

(Note: Combined purification with another batch. SM scale: 20 mg). 

[513] Example 75. 3-[5-ethyl-2-[[(3S)-3-piperidyl] amino] pyrimidin-4-yl] -7-

methylsulfonyl-1H-indole-6-carbonitrile (Compound 263). 

[514] Step 1: 1-bromo-2-methylsulfanyl-3-nitro benzene  

 

To a mixture of 1-bromo-2-fluoro-3-nitro-benzene (25.00 g, 113.64 mmol, 1.00 eq) in DMF 

(250.00 mL) was added NaSMe (51.77 g, 147.73 mmol, 47.06 mL, 20% purity, 1.30 eq) in 

portions at 0 °C under N2. The mixture was stirred at 20 °C for 2 h. Ice-water (w/w = 1/1) (500 

mL) was added and stirred for 30 min. The mixture was filtered and washed with water, dried 

under reduced pressure to afford the title compound (20.00 g, 80.61 mmol, 70.94% yield) as 

yellow solid. 

[515] Step 2: 6-bromo-7-methylsulfanyl-1H-indole 
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To a mixture of 1-bromo-2-methylsulfanyl-3-nitro-benzene (10.00 g, 40.31 mmol, 1.00 eq) in THF 

(200.00 mL) was added bromo(vinyl)magnesium (1 M, 201.55 mL, 5.00 eq) in one portion at -78 °C 

under N2.  The mixture was stirred at 0 °C for 2 h. The mixture was poured into ice-water (w/w = 

1/1) (500 mL) and extracted with EtOAc (300 mL*2).  The combined organic phase was washed 

with brine (300 mL*2), dried with anhydrous Na2SO4, filtered and concentrated in vacuum. The 

residue was purified by silica gel chromatography (PE/EtOAc=50/1, 20/1) to afford the title 

compound (6.00 g, 24.78 mmol, 61.47% yield) as yellow oil. 

[516] Step 3: 6-bromo-3-(2,5-dichloropyrimidin-4-yl)-7-methylsulfanyl-1H-indole 

 

To a mixture of 2,4,5-trichloropyrimidine (2.73 g, 14.87 mmol, 1.20 eq) in DCE (30.00 mL) was 

AlCl3 (826.04 mg, 6.20mmol, 338.54 uL, 1.50 eq) in one portion at 80 °C under N2.  The mixture 

was stirred at 80 °C for 30 min, then 6-bromo-7-methylsulfanyl-1H-indole (3.00 g, 12.39 mmol, 1.00 

eq) was added and stirred at 80 °C for 12 h. The mixture was poured into ice-water (w/w = 1/1) (200 

mL) and extracted with EtOAc (200 mL*2).  The combined organic phase was washed with brine 

(200 mL*2), dried with anhydrous Na2SO4, filtered and concentrated in vacuum. The residue was 

purified by silica gel chromatography (PE/EtOAc=20/1, 2/1)) to afford the title compound (1.50 g, 

crude) as brown solid. 

[517] Step 4: 2-[[6-bromo-3-(2,5-dichloropyrimidin-4-yl)-7- methylsulfanyl-indol-1-

yl]methoxy]ethyl-trimethyl-silane 
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[523] Step 10: 3-[5-ethyl-2-[[(3S)-3-piperidyl]amino]pyrimidin-4-yl] -7-methylsulfonyl-1H-

indole-6-carbonitrile 

N

NC

MeO2S

SEM
N

N

NBoc

NH
HN

NC

MeO2S

N

N

HN

NH

1. H2SO4, dioxane,

40 oC, 3 h;

2. K2CO3, CH3CN

15 oC, 1 h
 

To a solution of tert-butyl (3S)-3-[[4-[6-cyano-7-methylsulfonyl-1-(2- 

trimethylsilylethoxymethyl) indol-3-yl]-5-ethyl-pyrimidin-2-yl]amino]piperidine-1-carboxylate 

(60.00 mg, 91.62 umol, 1.00 eq) in dioxane (500.00 uL) was added H2SO4 (89.86 mg, 916.18 

umol, 48.84 uL, 10.00 eq). The mixture was stirred at 40 °C for 3 h. The reaction mixture was 

concentrated under reduced pressure to remove dioxane. The residue was diluted with CH3CN 1 

mL. Then K2CO3 (0.2 g, powder) was added. The mixture was stirred at 15 °C for another 1 h. 

Then the mixture was poured into H2O (10 mL), and extracted with EtOAc (10 mL*2).  The 

combined organic layers were washed with brine (10 mL * 2), dried over Na2SO4, filtered and 

concentrated under reduced pressure to give a residue. The residue was purified by prep-HPLC 

(FA condition) to afford the title compound (4.20 mg, 8.73 umol, 9.53% yield, 97.83% purity, 

FA) as a white solid. 

[524] Example 76. 1-[4-[[(3R, 5S)-5-[[4-(7-methylsulfonyl-1H-indol-3-yl)-5-

(trifluoromethylpyrimidin-2-yl] amino]-3-piperidyl] oxymethyl]-1-piperidyl]prop-2-en-1-

one (Comopund 264). 

[525] Step 1: 4-piperidylmethanol 

 

A mixture of tert-butyl 4-(hydroxymethyl) piperidine-1-carboxylate (5.00 g, 23.22 mmol, 1.00 

eq) in HCl/EtOAc (40.00mL) was stirred at 10 °C for 2 h. The mixture was concentrated in 

vacuum to afford the title compound (3.20 g, crude, HCl) as white solid. 

[526] Step 2: allyl 4-(hydroxymethyl) piperidine-1-carboxylate 
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(trifluoromethyl)pyrimidin-2-yl]amino]piperidine-1-carboxylate (0.6 g, 847.72 umol, 1 eq) and 

NaOH (5 M in H2O, 1.70 mL, 10 eq) in MeOH (6 mL) was stirred at 70 °C for 1 h. The reaction 

mixture was diluted by addition H2O (200 mL) at 0 °C, and extracted with EtOAc (100 mLx3), dried 

over Na2SO4, filtered and concentrated under reduced pressure to afford the title compound (300 mg) 

as a yellow solid.  

[719] Step 7: 4-(6-isopropylsulfonyl-1H-indol-3-yl)-N-[(3S)-3-piperidyl]-5-(trifluoromethyl) 

pyrimidin-2-amine  

 

A mixture of tert-butyl (3S)-3-[[4-(6-isopropylsulfonyl-1H-indol-3-yl) -5-(trifluoromethyl) 

pyrimidin-2-yl] amino] piperidine-1-carboxylate (0.3 g, 528.52 umol, 1 eq) and HCl/EtOAc (4 M, 10 

mL) was stirred at 20 °C for 1 h. The reaction mixture was filtered to collect cake. The cake was 

washed with n-hexane (5 mL), filtered and concentrated under reduced pressure to afford the title 

compound (158.8 mg, 311.95 umol, 59.02% yield, 99% purity, HCl) as a white solid. 

[720] Example 119. 5-chloro-4-[7-(1, 1-dioxo-1, 4-thiazinan-4-yl) -1H-indol-3-yl]-N-[(3S)-3-

piperidyl]pyrimidin-2-amine (Compound 357). 

[721] Step 1: 1H-indole-6-sulfonyl chloride  

 

SO2 was bubbled into THF (15 mL) at -78 °C for 30 minute to give an SO2 solution (3.1 M in THF). 

To a solution of 6-bromo-1Hindole (5 g, 25.50 mmol, 1 eq) in (THF, 50 mL) was added NaH (1.02 g, 

25.50 mmol, 60% purity, 1 eq) at 0 °C. After addition, the mixture was stirred at this temperature for 

30 min. It was cooled to -78 °C and then t-BuLi (1.3 M, 39.24 mL, 2 eq) was added dropwise. The 

resulting mixture was stirred at -78 °C for 30 min, then SO2 (3.1 M in THF,  
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vinyl-1,3,2-dioxaborolane (253.68 mg, 1.65 mmol, 279.39 uL, 1 eq), Na2CO3 (349.16 mg, 3.29 mmol, 2 

eq), Pd(dppf)Cl2 (120.52 mg, 164.71 umol, 0.1 eq) in dioxane (20 mL) and H2O (2 mL) was degassed and 

purged with N2 for 3 times, and then the mixture was stirred at 80 °C for 16 h under N2 atmosphere. The 

reaction mixture was quenched with H2O (100 mL) and filtered. The filtrate was extracted with EtOAc 

(50 mLx3), dried over Na2SO4, filtered and concentrated under reduced pressure to give a residue. The 

residue was purified by column chromatography (SiO2, PE/EtOAc=5:1 to 3:1) to afford the title 

compound (600 mg) as a yellow solid. 

[753] Step 5:  Tert-butyl (3S)-3-[[4-[7-[3-(2-ethylhexoxy)-3-oxo-propyl]sulfanyl-1-(2-

trimethylsilylethoxymethyl)indol-3-yl]-5-vinyl-pyrimidin-2-yl]amino]piperidine-1-carboxylate 

 

A mixture of tert-butyl (3S)-3-[[4-[7-bromo-1-(2-trimethylsilylethoxymethyl)indol-3-yl]- 5-vinyl-

pyrimidin-2-yl]amino]piperidine-1-carboxylate (0.35 g, 556.73 umol, 1 eq), 2-ethylpentyl 3-

sulfanylpropanoate (568.78 mg, 2.78 mmol, 5 eq), Pd2(dba)3 (50.98 mg, 55.67 umol, 0.1 eq), Xantphos 

(64.43 mg, 111.35 umol, 0.2 eq) and DIEA (143.90 mg, 1.11 mmol, 193.94 uL, 2 eq) in dioxane (3 mL) 

was degassed and purged with N2 for 3 times, and then the mixture was stirred at 100 °C for 32 h under 

N2 atmosphere. The reaction mixture was quenched with H2O (20 mL) and filtered. The filtrate was 

extracted with EtOAc (10 mLx3), dried over Na2SO4, filtered and concentrated under reduced pressure to 

give a residue. The residue was purified by column chromatography (SiO2, PE/EtOAc=10:1 to 5:1) to 

afford the title compound (0.14 g, 146.19 umol, 26.26% yield, 80% purity) as a yellow oil. (The reaction 

was combined with another reaction in 20 mg scale for purification). 

[754] Step 6: Tert-butyl (3S)-3-[[4-[7-[3-(2-ethylhexoxy)-3-oxo-propyl] sulfanyl- 1- (2- 
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CLAIMS 
 What is claimed is: 

 
1.  A compound of formula I:  

             , or a pharmaceutically acceptable salt or 
stereoisomer thereof, wherein  

 ring A is ; 
X is C(R6); 
each Y is, independently, C(R7); 
Z is C(R8); 
R1 is selected from hydrogen, -C1-C6 alkyl, -O-(C1-C6-alkylene)-O-(C1-C4-alkyl), -(C0-C6 

alkylene)-carbocyclyl, -C(O)-O-(C1-C6 alkylene), -(C1-C6 alkylene)-NR1’-S(O)2-(C1-C4 
alkyl), -(C1-C6 alkylene)-NR1’-SO2-N(R1’)2, -(C1-C6 alkylene)-S(O)2-(C1-C4 alkyl), and -(C1-
C6 alkylene)-S(O)2-N(R1’)2, wherein any carbocyclyl portion of R1 is optionally substituted, 
and wherein any alkyl or alkylene portion of R1 is optionally substituted with one or more 
independently selected monovalent substituents;  

each R1’ is independently selected from hydrogen and optionally substituted C1-C6 alkyl, 
or 

two R1’ are optionally taken together with the nitrogen atom to which they are bound to 
form a 4-6 membered, optionally substituted heterocyclyl or heteroaryl ring, wherein:  

each R2, if present, is independently selected from =O, halo, -OH, -CN, -C1-C6 alkyl, -
(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -
(C0-C6 alkylene)-aryl, -(C0-C6 alkylene)-C(O)-heterocyclyl, -(C0-C6 alkylene)-
C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-alkylene)-O-(C1-C4-alkyl), -O-(C1-C4-
alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-heterocyclyl, -O-(C1-C6-alkylene)-heteroaryl, -O-
(C1-C6-alkylene)-aryl, -NH-C(O)-C1-C4 alkyl, and -C(O)-NH-(unsubstituted C1-C4 alkyl), or 

R1 and any R2 are taken together with the atoms to which they are bound to form an 
optionally substituted heterocyclyl or heteroaryl ring fused, spirofused or bridged to the 
piperidine ring, or 

two R2 are taken together with the atom or atoms to which they are bound and any 
intervening ring atoms to form an optionally substituted aryl, carbocyclyl, heterocyclyl or 
heteroaryl ring fused, spirofused or bridged to the piperidine ring,  

wherein any carbocyclyl, heterocyclyl, or heteroaryl portion of R2, any ring formed by 
taking R1 together with R2, or any ring formed by taking two R2 together is optionally 
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substituted, and wherein any alkyl or alkylene portion of R2 is optionally substituted with one 
or more independently selected monovalent substituents unless otherwise specified;  

R3 is selected from hydrogen, halo, -CN, optionally substituted -C1-C6 alkyl, or optionally 
substituted carbocyclyl; 

R4 is selected from halo, -CN, -C1-C6 alkyl, -C2-C6 alkenyl, C2-C6 alkynyl, -O-C1-C6 
alkyl, -S-C1-C6 alkyl, and carbocyclyl, wherein any alkyl, alkenyl, alkynyl, or carbocyclyl 
portion of R4 is optionally substituted; 

each R5 is independently selected from halo, -OH, -C1-C6 alkyl, -CN, -(C0-C6 alkylene)-
C(O)OH, -(C0-C6 alkylene)-C(O)-(C1-C4 alkyl), -(C0-C6 alkylene)-C(O)-N(R1’)2, -(C0-C6 
alkylene)-S(O)2-(C1-C4 alkyl), -(C0-C6 alkylene)-S(O)2-N(R1’)2, -(C0-C6 alkylene)-P(O)-O-
(C1-C4 alkyl)2, -(C0-C6 alkylene)-P(O)-(C1-C4 alkyl)(O-C1-C4 alkyl), -(C0-C6 
alkylene)-P(O)(C1-C4 alkyl)2, -(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-heterocyclyl, 
-(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-C(O)-heterocyclyl, -(C0-C6 alkylene)-
C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-alkylene)-O-(C1-C4-alkyl), -O-(C0-C6-
alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-heterocyclyl, -O-(C1-C6-alkylene)-heteroaryl, 
phenyl, -(C2-C4 alkenylene)-phenyl, -S(O)-(C1-C4 alkyl), -S-(C1-C4 alkyl), -S(O)-OH, and -
S(O)2-OH, wherein any alkyl, alkylene, alkenylene, carbocyclyl, heterocyclyl, phenyl, and 
heteroaryl portion of R5 is optionally substituted; or 

two vicinal R5 are taken together with the ring atoms to which they are bound to form an 
optionally substituted carbocyclyl or optionally substituted heterocyclyl, wherein each 
carbocyclyl or heterocyclyl is fused to ring A; 

R5’ is selected from hydrogen, -CN, -C1-C6 alkyl, -(C0-C6 alkylene)-S(O)2-N(R1’)2, -(C0-C6 

alkylene)-carbocyclyl, -(C0-C6 alkylene)-C(O)-N(R1’)2, -(C0-C6 alkylene)-aryl, -(C0-C6 

alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-S(O)2-(C1-C4 alkyl), -
(C1-C6 alkylene)-O-(C1-C3 alkylene)-C(O)-N(R1’)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-
P(O)(C1-C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-P(O)(C1-C4 alkyl)-O-(C1-C4 alkyl), 
-(C1-C6 alkylene)-O-(C1-C4 alkylene)-P(O)-(O-C1-C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 

alkylene)-S(O)2-(C1-C4 alkyl), -(C1-C6 alkylene)-O-(C1-C4 alkylene)-S(O)2-N(R1’)2, -(C1-C6 

alkylene)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-O-carbocyclyl, -(C1-C6 alkylene)-O-heteroaryl, -
(C1-C6 alkylene)-O-heterocyclyl, -(C1-C6 alkylene)-P(O)(C1-C4 alkyl)2, -(C1-C6 

alkylene)-P(O)(C1-C4 alkyl)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-P(O)-(O-C1-C4 alkyl)2, -(C1-
C6 alkylene)-C(O)-(C1-C4 alkyl), and -(C1-C6 alkylene)-C(O)OH, wherein any alkyl, alkylene, 
carbocyclyl, heterocyclyl and heteroaryl portion of R5’ is optionally substituted;  

R5’ and any R5 are taken together with the ring atoms to which they are bound to form an 
optionally substituted heterocyclyl, wherein each heterocyclyl is fused to ring A; 

R6 is selected from hydrogen, -CN, -CH3, -CH2F, -CHF2 and -CF3; 
each R7 is independently selected from hydrogen and R5; 
R8 is selected from hydrogen and fluoro; and 
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n is 0, 1, 2, 3, or 4, wherein the compound is other than or a 
stereoisomer or pharmaceutical salt thereof. 

 
2.  A pharmaceutically acceptable solvate, hydrate, tautomer, or isotopically labeled 

derivative of a compound of formula I  (I), wherein 

 ring A is ; 
X is C(R6); 
each Y is, independently, C(R7); 
Z is C(R8); 
R1 is selected from hydrogen, -C1-C6 alkyl, -O-(C1-C6-alkylene)-O-(C1-C4-alkyl), -(C0-C6 

alkylene)-carbocyclyl, -C(O)-O-(C1-C6 alkylene), -(C1-C6 alkylene)-NR1’-S(O)2-(C1-C4 
alkyl), -(C1-C6 alkylene)-NR1’-SO2-N(R1’)2, -(C1-C6 alkylene)-S(O)2-(C1-C4 alkyl), and -(C1-
C6 alkylene)-S(O)2-N(R1’)2, wherein any carbocyclyl portion of R1 is optionally substituted, 
and wherein any alkyl or alkylene portion of R1 is optionally substituted with one or more 
independently selected monovalent substituents;  

each R1’ is independently selected from hydrogen and optionally substituted C1-C6 alkyl, 
or 

two R1’ are optionally taken together with the nitrogen atom to which they are bound to 
form a 4-6 membered, optionally substituted heterocyclyl or heteroaryl ring, wherein:  

each R2, if present, is independently selected from =O, halo, -OH, -CN, -C1-C6 alkyl, -
(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -
(C0-C6 alkylene)-aryl, -(C0-C6 alkylene)-C(O)-heterocyclyl, -(C0-C6 alkylene)-
C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-alkylene)-O-(C1-C4-alkyl), -O-(C1-C4-
alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-heterocyclyl, -O-(C1-C6-alkylene)-heteroaryl, -O-
(C1-C6-alkylene)-aryl, -NH-C(O)-C1-C4 alkyl, and -C(O)-NH-(unsubstituted C1-C4 alkyl), or 

R1 and any R2 are taken together with the atoms to which they are bound to form an 
optionally substituted heterocyclyl or heteroaryl ring fused, spirofused or bridged to the 
piperidine ring, or 
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two R2 are taken together with the atom or atoms to which they are bound and any 
intervening ring atoms to form an optionally substituted aryl, carbocyclyl, heterocyclyl or 
heteroaryl ring fused, spirofused or bridged to the piperidine ring,  

wherein any carbocyclyl, heterocyclyl, or heteroaryl portion of R2, any ring formed by 
taking R1 together with R2, or any ring formed by taking two R2 together is optionally 
substituted, and wherein any alkyl or alkylene portion of R2 is optionally substituted with one 
or more independently selected monovalent substituents unless otherwise specified;  

R3 is selected from hydrogen, halo, -CN, optionally substituted -C1-C6 alkyl, or optionally 
substituted carbocyclyl; 

R4 is selected from halo, -CN, -C1-C6 alkyl, -C2-C6 alkenyl, C2-C6 alkynyl, -O-C1-C6 
alkyl, -S-C1-C6 alkyl, and carbocyclyl, wherein any alkyl, alkenyl, alkynyl, or carbocyclyl 
portion of R4 is optionally substituted; 

each R5 is independently selected from halo, -OH, -C1-C6 alkyl, -CN, -(C0-C6 alkylene)-
C(O)OH, -(C0-C6 alkylene)-C(O)-(C1-C4 alkyl), -(C0-C6 alkylene)-C(O)-N(R1’)2, -(C0-C6 
alkylene)-S(O)2-(C1-C4 alkyl), -(C0-C6 alkylene)-S(O)2-N(R1’)2, -(C0-C6 alkylene)-P(O)-O-
(C1-C4 alkyl)2, -(C0-C6 alkylene)-P(O)-(C1-C4 alkyl)(O-C1-C4 alkyl), -(C0-C6 
alkylene)-P(O)(C1-C4 alkyl)2, -(C0-C6 alkylene)-carbocyclyl, -(C0-C6 alkylene)-heterocyclyl, 
-(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-C(O)-heterocyclyl, -(C0-C6 alkylene)-
C(O)-heteroaryl, -O-(C1-C6-alkyl), -O-(C1-C6-alkylene)-O-(C1-C4-alkyl), -O-(C0-C6-
alkylene)-carbocyclyl, -O-(C1-C6-alkylene)-heterocyclyl, -O-(C1-C6-alkylene)-heteroaryl, 
phenyl, -(C2-C4 alkenylene)-phenyl, -S(O)-(C1-C4 alkyl), -S-(C1-C4 alkyl), -S(O)-OH, and -
S(O)2-OH, wherein any alkyl, alkylene, alkenylene, carbocyclyl, heterocyclyl, phenyl, and 
heteroaryl portion of R5 is optionally substituted; or 

two vicinal R5 are taken together with the ring atoms to which they are bound to form an 
optionally substituted carbocyclyl or optionally substituted heterocyclyl, wherein each 
carbocyclyl or heterocyclyl is fused to ring A; 

R5’ is selected from hydrogen, -CN, -C1-C6 alkyl, -(C0-C6 alkylene)-S(O)2-N(R1’)2, -(C0-C6 

alkylene)-carbocyclyl, -(C0-C6 alkylene)-C(O)-N(R1’)2, -(C0-C6 alkylene)-aryl, -(C0-C6 

alkylene)-heterocyclyl, -(C0-C6 alkylene)-heteroaryl, -(C0-C6 alkylene)-S(O)2-(C1-C4 alkyl), -
(C1-C6 alkylene)-O-(C1-C3 alkylene)-C(O)-N(R1’)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-
P(O)(C1-C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 alkylene)-P(O)(C1-C4 alkyl)-O-(C1-C4 alkyl), 
-(C1-C6 alkylene)-O-(C1-C4 alkylene)-P(O)-(O-C1-C4 alkyl)2, -(C1-C6 alkylene)-O-(C1-C4 

alkylene)-S(O)2-(C1-C4 alkyl), -(C1-C6 alkylene)-O-(C1-C4 alkylene)-S(O)2-N(R1’)2, -(C1-C6 

alkylene)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-O-carbocyclyl, -(C1-C6 alkylene)-O-heteroaryl, -
(C1-C6 alkylene)-O-heterocyclyl, -(C1-C6 alkylene)-P(O)(C1-C4 alkyl)2, -(C1-C6 

alkylene)-P(O)(C1-C4 alkyl)-O-(C1-C4 alkyl), -(C1-C6 alkylene)-P(O)-(O-C1-C4 alkyl)2, -(C1-
C6 alkylene)-C(O)-(C1-C4 alkyl), and -(C1-C6 alkylene)-C(O)OH, wherein any alkyl, alkylene, 
carbocyclyl, heterocyclyl and heteroaryl portion of R5’ is optionally substituted;  

R5’ and any R5 are taken together with the ring atoms to which they are bound to form an 
optionally substituted heterocyclyl, wherein each heterocyclyl is fused to ring A; 

R6 is selected from hydrogen, -CN, -CH3, -CH2F, -CHF2 and -CF3; 
each R7 is independently selected from hydrogen and R5; 
R8 is selected from hydrogen and fluoro; and 



383 
 

n is 0, 1, 2, 3, or 4, wherein the compound is other than . 
 
3.  The compound of claim 1, the salt or stereoisomer thereof, or the solvate, hydrate, 

tautomer, or isotopically labeled derivative of claim 2, wherein R1 is selected from hydrogen, 
cyclopropyl, -CH3, -CH2CH3, -CH2CH2OCH3, -CH(CH3)2, or -CH2CH(CH3)2, or wherein R1 
is taken together with one R2 and the ring atoms to which each are bound to form a ring 

which, taken together with the ring to which R1 and R2 are bound, is .   
 
4.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 3, wherein R1 is hydrogen. 
 
5.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-4, wherein each R2, if present, is independently selected 
from halo, =O, -OH, -C1-C4 alkyl, phenyl, heteroaryl, -C(O)-heterocyclyl, -NH-C(O)-C1-C4 
alkyl, and -C(O)-NH-(unsubstituted C1-C4 alkyl), wherein any heteroaryl or heterocyclyl 
portion of R2 is optionally substituted and any C1-C4 alkyl or phenyl portion of R2 is 
optionally substituted with one or more independently selected monovalent substituents; or, 
either 

(a)  two R2 bound to different ring atoms are optionally taken together with the atoms to 
which they are bound and any intervening ring atoms to form an optionally substituted aryl 
or cycloalkyl, fused or bridged to the piperidine ring; or 

(b)  two R2 bound to the same ring atom are optionally taken together with the atom to 
which they are bound to form an optionally substituted cycloalkyl spirofused to the 
piperidine ring. 

 
6.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 5, wherein n is 0, 1, 2 or 3, and each R2, if present, is independently 
selected from fluoro, =O, -CH3, -CH2CH3, -OH, -CH(CH3)2, -C(O)NHCH3, -
NHC(O)CH2CH3, 3-methyl-1,2,4-oxadiazol-5-yl, 1,2,4-triazolo[4,3-a]pyridin-3-yl, 8-
methylsulfonyl-1,2,4-triazolo[4,3-a]pyridin-3-yl, pyrrolidin-1-ylcarbonyl, 3-
hydroxypyrrolidin-1-ylcarbonyl, and unsubstituted phenyl, or  

two R2 on different atoms are taken together with the atoms to which they are bound and 
any intervening ring atoms to form a ring which, taken together with the piperdine ring to 

which both R2 are bound, is ; or 
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two R2 bound to the same ring atom are taken together with the atom to which they are 
bound to form a ring which, taken together with the piperdine ring to which both R2 are 

bound, is: , , or . 
 
7.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-6, wherein n is 0 and/or R3 is hydrogen. 
 
8.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-7, wherein R4 is selected from hydrogen, halo, -CN, 
optionally substituted C1-C4 alkyl, optionally substituted C2-C4 alkynyl, optionally 
substituted -O-C1-C4 alkyl, optionally substituted C3-C6 cycloalkyl, and -C(O)-optionally 
substituted C1-C4 alkyl.   

 
9.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 8, wherein R4 is selected from chloro, fluoro, bromo, iodo, cyclopropyl, -
CN, -CF3, -CH2CF3, -CH2CH2F, -CH3, -CH2CH3, -CH2CH2CH3, -CH(CH3)2, -CH2CH(CH3)2, 
-OCH3, -CH(OH)CH3, -CH=CH2, -C(O)CH3, -OCHF2, S-CH3, -S-CHF2, -S-CF3, and -
C≡CH. 

 
10.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 9, wherein R4 is selected from -CF3, -CH2CH3, and -CH2CH2F.  
 
11.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-10, wherein each R7 is independently selected from 
hydrogen, halo, -C1-C6 alkyl, -CN, -C(O)OH, -C(O)-(C1-C4 alkyl), -C(O)-N(R1’)2, -S(O)2-
(C1-C4 alkyl), -CH2-S(O)2-(C1-C4 alkyl), -S(O)2-N(R1’)2, -P(O)(C1-C4 alkyl)-O-C1-C4 alkyl, -
P(O)(O-(C1-C4 alkyl))2, carbocyclyl, heterocyclyl, heteroaryl, -C(O)-heterocyclyl, -(C1-C4 
alkylene)-S(O)2-(C1-C4 alkyl), -O-(C0-C6-alkylene)-carbocyclyl, phenyl, -(C2-C4 alkenylene)-
phenyl, -S(O)-(C1-C4 alkyl), -S-(C1-C4 alkyl), -S(O)-OH, and -S(O)2-OH, wherein any alkyl, 
alkylene, alkenylene, carbocyclyl, phenyl, heterocyclyl or heteroaryl is optionally substituted. 

 
12.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 11, wherein R7 is selected from hydrogen, fluoro, chloro, bromo, -CN, -
CH3, -CH2CH2C(CH3)2OH, -C(O)-CH3, -C(O)OH, -C(O)-NH-CH3, -P(=O)(OCH2CH3)2, -
P(=O)(OCH2CH3)CH3, -S(O)2CH3, -P(O)-(CH3)2, -P(O)-(CH2CH3)2, -S(O)2N(CH3)2, -
S(O)2CH(CH3)2, -S(O)2CH2F, -S(O)2CHF2, -SCHF2, -S(O)CHF2, -S(O)OH, -S(O)2OH, -
S(O)2NHCH3, -(CH2)4CH3, -CH2S(O)2CH3, -S(O)2-CH2CH3, 1H-pyrazol-4-yl, 1-
methylpyrazol-4-yl, 1,3-dimethyl-pyrazol-4-yl, 5-methyl-1H-pyrazol-4-yl, 1-methyl-2-
oxoimidazolidin-3-yl, 4-methylimidazol-1-yl, morpholin-4-yl, pyridin-4-yl, pyridazin-4-yl, 
4-hydroxycyclohexyl, 4-hydroxy-4-methylcyclohexyl, 5-methyl-1,2,4-triazol-3-yl, 5-methyl, 
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1,2,4-oxadiazol-3-yl, 1,3-dimethylpyridazin-4-yl, 1,5-dimethylpyridazin-4-yl, 3-methyl-1H-
pyridazin-4-yl, 1-(2-methyl-2-hydroxypropyl)pyridazin-4-yl, imidazol-1-yl, 1-methyl-5-
cyanopyrrol-3-yl, 5-cyano-1H-pyrrol-3-yl, and pyridazin-4-yl, 1H-pyrazol-3-yl, 1-
difluoromethyl-pyrazol-3-yl, 1-difluoromethyl-pyrazol-4-yl, 1-methylpyrazol-3-yl, 3-methyl-
1H-pyrazol-4-yl, 3-methyl-3-hydroxypyrrolidin-1-ylcarbonyl, 3-hydroxypyrrolidin-1-
ylcarbonyl, 4-hydroxycyclohexyl, 4-hydroxycyclohex-1-enyl, 1,1-dioxothiomorpholin-4-yl, 
4-cyano-1H-imidazol-1-yl, 2,3-dimethyl-1,2,4-triazol-5-yl, 1,5-dimethyl-pyrazol-4-yl, 
pyridin-3-yl, 1-(2-methyl-2-hydroxypropan-1-yl)pyrazol-4-yl, pyrrolidin-1-yl, pyrrolidin-1-
ylcarbonyl, 1H-pyrazol-2-yl, 3-hydroxy-3-trifluoromethylpyrrolidin-1-ylcarbonyl, 3-
methoxypyrrolidin-1-ylcarbonyl, 3-cyanopyrrolidin-1-ylcarbonyl, 4-hydroxy-4-
methylpiperindin-1-ylcarbonyl, 3-oxopyrrolidin-1-ylcarbonyl, 3-(pyrrolidin-1-
ylcarbonyl)phenyl, 3-phenoxyphenyl, thiazol-2-yl, pyrazin-2-yl, 2,4-dioxo-1H,3H-pyrimidin-
5-yl, 3-methyl-3-hydroxypyrrolidin-1-ylsulfonyl, 5-flluoropyridin-3-yl, 2-hydroxpyridin-3-
yl, 3,3-difluoro-4-hydroxy, 3,5-dimethyloxazol-4-yl, 3-fluorophenyl, 4-methylpyridin-3-yl, 
2-hydroxymethylpyridin-3-yl, 6-hydroxymethylpyridin-2-yl, 5-hydroxymethylpyridin-3-yl, 
1-methyl-6-oxopyridin-3-yl, 4-aminosulfonylphenyl, 3-aminosulfonylphenyl, 3-hydroxy-3-
ethylpyrrolidin-1-ylcarbonyl, 3-cyano-4-hydroxyphenyl, benzo[d]thiazol-6-yl, 2H-indazol-6-
yl, 1H-benzoimidazol-5-yl, 2-oxo-3-cyano-4-methylpyridin-5-yl, 2-aminobenzo[d]thiazol-2-
yl, 3-aminocarbonylphenyl, 6-trifluoromethyl-1H-pyrrolo[3,2-c]pyridin-3-yl, 2-
aminoquinazolin-8-yl, styryl, 1-methyl-1H-indazol-6-yl, 2,3-dihydrobenzo[b][1,4]dioxin-7-
yl, 2-ethoxyphenyl, 3-(2-hydroxyethyl)phenyl, 3-(methylcarbonylaminomethyl)phenyl, 1-
methyl-6-trifluoromethyl-1H-pyrrolo[3,2-c]pyridin-3-yl, quinolin-4-yl, isoquinolin-5-yl, 
isoquinolin-7-yl, and 2-oxo-3,4-dihydroquinolin-7-yl. 

 
13.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 12, wherein R7 is selected from hydrogen, fluoro, -CN, -S(O)2CH3, -
S(O)2NHCH3, 3-hydroxy-pyrrolidin-1-ylcarbonyl, 3-hydroxy-3-methyl-pyrrolidin-1-
ylcarbonyl, and 1H-imidazol-2-yl. 

 
14.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-13, wherein R5’ is selected from hydrogen, C1-C4 alkyl, -
(C0-C3 alkylene)-aryl and -(C1-C3 alkylene)-O-(C1-C4 alkyl). 

 
15.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 14, wherein R5’ is selected from hydrogen, methyl, isopropyl, -CH2-O-
CH3, -(CH2)2-O-CH3, and phenyl. 

 
16.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-15, wherein R6 is selected from hydrogen and methyl. 
 
17.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 16, wherein R6 is hydrogen. 
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18.  The compound of claim 1, the salt or stereoisomer thereof, or the solvate, hydrate, 
tautomer, or isotopically labeled derivative of claim 2, wherein the compound is a compound 
of formula (II):  

 (II), wherein: 
Y3 is C(R7e);  
each of R2a and R2b is independently selected from hydrogen and C1-C3 alkyl; or  
R2a and R2b are taken together to form a cycloalkyl or a heterocycle spirofused to the 

piperidine ring, wherein said the cycloalkyl or heterocycle is optionally substituted with one 
or more independently selected C1-C4 alkyl or C1-C4 haloalkyl; 

R7d is selected from hydrogen, -C(O)-(C1-C4 alkyl), -CN, and heteroaryl optionally 
substituted with one or more independently selected C1-C4 alkyl or C1-C4 haloalkyl; 

R7e is selected from hydrogen, halo, -S(O)2-(C1-C4 alkyl), -P(O)(C1-C4 alkyl)2, -C(O)NH-
(C1-C4 alkyl), -C(O)N(C1-C4 alkyl)2, -S(O)2NH-(C1-C4 alkyl), -S(O)2N-(C1-C4 alkyl)2, and 
heteroaryl optionally substituted with one or more independently selected C1-C4 alkyl or C1-
C4 haloalkyl; and 

R14 is selected from C1-C3 alkyl and C1-C3 haloalkyl. 
 
19.  The compound of claim 1, the salt or stereoisomer thereof, or the pharmaceutically 

acceptable solvate, hydrate, tautomer, or isotopically labeled derivative of claim 2, wherein 
the compound is a compound of formula (III):  

 (III), wherein: 
Y3 is C(R7e);  

 each of R2a and R2b is independently selected from hydrogen and C1-C3 alkyl; or 
R2a and R2b are taken together to form a cycloalkyl or a heterocycle spirofused to the 

piperidine ring, wherein the cycloalkyl or heterocycle is optionally substituted with one or 
more independently selected C1-C4 alkyl or C1-C4 haloalkyl; 

R7d is selected from hydrogen, -C(O)-(C1-C4 alkyl), -CN, and heteroaryl optionally 
substituted with one or more independently selected C1-C4 alkyl or C1-C4 haloalkyl; 

R7e is selected from hydrogen, halo, -S(O)2-(C1-C4 alkyl), -P(O)(C1-C4 alkyl)2, -C(O)NH-
(C1-C4 alkyl), -C(O)N(C1-C4 alkyl)2, -S(O)2NH-(C1-C4 alkyl), -S(O)2N-(C1-C4 alkyl)2, and 
heteroaryl optionally substituted with one or more independently selected C1-C4 alkyl or C1-
C4 haloalkyl; and 
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R14 is selected from C1-C3 alkyl and C1-C3 haloalkyl. 
 
20.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of claim 18 or claim 19, wherein: 
R2a is selected from hydrogen and -CH3; 
R2b is selected from hydrogen, -CH3, -CH2CH3, and -CH(CH3)2; or  
R2a and R2b are taken together to form oxetan-3-yl; 
R7d is selected from hydrogen, -C(O)CH3, -CN, pyridin-3-yl, pyridin-4-yl, 1-methyl-5-

cyanopyrrol-3-yl, 1-methylpyrazol-4-yl, 1-methylpyrazol-3-yl, 1H-pyrazol-4-yl, 1H-pyrazol-
3-yl, 1H-imidazol-2-yl, 1,3-dimethylpyrazol-4-yl, 1,5-dimethylpyrazol-4-yl, 1,5-dimethyl-
1,2,4-triazol-3-yl, imidazol-1-yl, 1-difluoromethylpyrazol-3-yl, 1-difluoromethylpyrazol-4-yl 
and thiazol-2-yl; 
 R7e is selected from hydrogen, fluoro, chloro, bromo, -CN, -P(O)(CH3)2, -
S(O)2CH(CH3)2, -S(O)2CH2CH3, -S(O)2N(CH3)2, -C(O)NHCH3, pyridin-4-yl, pyridazin-4-yl, 
5-methyl-1H-pyrazol-4-yl, 1-methylpyrazol-4-yl, 4-methyl-1H-imidazol-1-yl, 1H-
benzo[d]imidazol-5-yl, 6-(trifluoromethyl)-1H-pyrrolo[3,2-c]pyridin-3-yl, 1-methyl-6-
(trifluoromethyl)-1H-pyrrolo[3,2-c]pyridin-3-yl, isoquinolin-7-yl, isoquinolin-5-yl, pyrazin-
2-yl, 2H-indazol-6-yl, 3,5-dimethylisoxazol-4-yl, thiazol-2-yl, 4-methylpyridin-3-yl, 1-
methylindazol-6-yl, quinolin-4-yl, benzo[d]thiazol-6-yl, and 1,3-dimethylpyrazol-4-yl; and 
 R14 is selected from -CH3, -CF3, -CH2CH3, -CH2CF3, -CH2CH2F, and -CH(CH3)2. 
 

21.  The compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 
derivative of claim 19, wherein: 

R2a is selected from hydrogen and -CH3; 
R2b is selected from hydrogen, and -CH3; 
R7d is selected from hydrogen, -CN, pyrazin-2-yl, thiazol-2-yl, and 3,5-dimethylisoxazol-

4-yl; 
 R7e is selected from hydrogen, fluoro, -C(O)NHCH3, -P(O)(CH3)2, -S(O)2CH3, -
S(O)2N(CH3)2, 1,3-dimethylpyrazol-4-yl, and pyridazin-4-yl; and 
 R14 is selected from -CH2CH3, and -CF3. 

 
22.  The compound of claim 1, the salt or stereoisomer thereof, or the solvate, hydrate, 

tautomer, or isotopically labeled derivative of claim 2, wherein the compound is: 
 

Compound 100 

, 

Compound 101 

, 

Compound 102 

 , 

Compound 105 

, 
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Compound 106 

, 

Compound 107

, 

 
Compound 108 

, 

 
Compound 109 

, 

Compound 111  

, 

Compound 112 

, 

Compound 113 

, 

Compound 114 

, 

 
Compound 115 

, 

 
Compound 116 

, 

 
Compound 119 

, 

 
Compound 121 

, 

Compound 122 

, 

Compound 123 

,  

Compound 124 

, 

Compound 125 

, 

Compound 126 

, 

Compound 127 

, 

Compound 128 

, 

Compound 129 

, 

Compound 130 

, 

Compound 131 

, 

Compound 132 

, 

Compound 133 

, 
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Compound 134 

, 

 
Compound 135 

, 

 
Compound 136 

, 

 
Compound 137 

, 
 
Compound 138 

, 

 
Compound 139 

, 

 
Compound 140 

, 

 
Compound 141 

, 

Compound 142 

, 

Compound 144 

, 

Compound 145 

, 

Compound 147 

, 

Compound 148 

, 

Compound 149 

, 

Compound 150 

, 

Compound 151 

, 

Compound 153 

, 

Compound 154 

, 

Compound 157 

, 

Compound 158 

, 

Compound 159 

, 

Compound 160 

, 

Compound 161 

, 
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Compound 163 

, 

Compound 164 

, 
 

Compound 167 

, 

Compound 168 

, 

 
Compound 169 

, 

 
Compound 170 

, 

 
Compound 171 

, 

 
Compound 172 

, 
Compound 173 

, 

Compound 175 

, 

Compound 176 

, 

Compound 177 

,

Compound 178 

, 

Compound 179 

, 

Compound 180 

, 

Compound 181 

,

Compound 182 

, 

Compound 183 

, 

Compound 184 

, 

Compound 185 

, 
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Compound 186 

, 

Compound 187 

, 

Compound 188 

, 

Compound 189 

, 

 
Compound 190 

, 

 
Compound 191 

, 

 
Compound 192 
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Compound 193 

, 
Compound 194 

, 

Compound 195 

, 

Compound 196 

, 
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, 
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Compound 202 

, 

Compound 203 

, 

Compound 204 

, 

Compound 205 

,

Compound 206 

, 

Compound 207 

, 

Compound 208 

, 

Compound 209 

, 
Compound 210 

, 

Compound 211 

, 

Compound 212 

, 

Compound 213 

, 

Compound 214 

, 

Compound 215 

, 

Compound 216 

, 

Compound 217 

,
Compound 218 

, 

Compound 219 

, 

Compound 220 

,

Compound 221 

, 
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 Compound 223 

, 

Compound 224 

, 

Compound 225 

,

Compound 226 

, 

 
Compound 227 

, 

 
Compound 228 

, 

 
Compound 229 

, 

 
 
Compound 230 

, 

 
 
Compound 232 

, 

 
 
Compound 233 

, 

 
 
Compound 234 

, 

Compound 235 

, 

Compound 236 

, 

Compound 237 

, 

Compound 238 
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Compound 239 

, 

Compound 240 

, 

Compound 241 

, 

Compound 242 

, 

Compound 243 

, 

Compound 244 

, 

Compound 245 
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Compound 246 

, 

Compound 247 

, 

Compound 248 

, 

Compound 249 

, 

Compound 250 

, 

Compound 252 

, 

Compound 253 

, 

Compound 254 

, 

Compound 255 
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Compound 256 

, 

Compound 257 

, 

Compound 258 

, 

Compound 259 

, 

Compound 260 

, 

Compound 261 

, 

Compound 263 

, 

Compound 264 

, 
Compound 265 

, 

Compound 266 

, 

Compound 267 

, 

Compound 268 

, 

Compound 269 

, 

Compound 271 

, 

Compound 272 

, 
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, 
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, 
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, 
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Compound 282 

, 

Compound 284 

, 

Compound 285 

, 

Compound 286 

, 
Compound 289 

, 
 

Compound 290 

, 

Compound 291 

, 

 
Compound 292 

, 

Compound 293 

, 
 

Compound 294 

, 

Compound 295 

, 

Compound 296 

, 
Compound 298 

, 

Compound 299 

, 

Compound 300 

, 

Compound 301 

, 

Compound 302 

, 

Compound 303 

, 

Compound 304 

, 

Compound 305 

, 

Compound 306 

, 

Compound 307 

, 

Compound 308 

, 

Compound 309 

, 

   



397 
 

Compound 310 

, 

Compound 311 

, 

Compound 312 

, 

Compound 313 

, 

 
Compound 314 

, 

 
Compound 315

,

 
Compound 316 

, 

 
Compound 317 

, 

Compound 318 

, 

Compound 319 

, 

Compound 320 

, 

Compound 321 

, 
 

Compound 322 

, 

Compound 323 

, 

Compound 324 

, 

Compound 325 
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Compound 326 
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Compound 328 

, 

 
 
Compound 330 
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Compound 331 

, 

Compound 332 

, 

Compound 333 

, 

Compound 334 

,

 
Compound 335 

, 

 
Compound 336 

, 

 
Compound 337 

,

 
Compound 338 

, 

Compound 339 

, 

Compound 340 

, 

Compound 341 

, 

Compound 342 

,

Compound 343 

, 

Compound 344 

, 

Compound 345 

, 

Compound 346 

, 

 
Compound 347 

, 

 
Compound 348 

, 

 
Compound 349 

, 

 
Compound 350 
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Compound 351 

, 

Compound 352 

, 

Compound 353 

, 

Compound 354 

, 
Compound 355 

, 
 

Compound 356 

, 

Compound 357 

, 

Compound 358 

, 

Compound 359 

, 

Compound 360 

, 

Compound 361 

, 

Compound 362 

,

Compound 363 

, 
 

Compound 364 

, 

Compound 365 

, 

Compound 366 

,

Compound 367 

, 
 

Compound 368 

, 

Compound 369 

, 

Compound 370 

, 
 
Compound 371 

, 

 
Compound 372 

, 

 
Compound 373 

, 

 
Compound 374 

, 
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Compound 375 

, 

Compound 376 

, 

Compound 377 

, 

Compound 378 

, 

Compound 379 

, 

Compound 380 

, 

Compound 381 

, or 

Compound 382 

. 

 
23.  A pharmaceutical composition comprising the compound, salt, stereoisomer, solvate, 

hydrate, tautomer, or isotopically labeled derivative of any one of claims 1-22 and a 
pharmaceutically acceptable excipient. 

 
24.  A compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically labeled 

derivative of any one of claims 1-22 or a pharmaceutical composition of claim 23 for use in 
treating a subject suffering from cancer, a benign neoplasm, angiogenesis, an inflammatory 
disease, an autoinflammatory disease, an autoimmune disease, or an infectious disease. 

 
25.  The compound or pharmaceutical composition for use according to claim 24, 

wherein the subject is a mammal and/or the subject is suffering from cancer. 
 
26.  The compound or pharmaceutical composition for use according to claim 25, 

wherein the cancer is selected from a blood cancer, melanoma, a bone cancer, a breast 
cancer, a brain cancer, or a lung cancer.   

 
27.  The compound or pharmaceutical composition for use according to claim 26, 

wherein the cancer is a blood cancer selected from chronic lymphocytic leukemia (CLL), 
acute lymphoblastic leukemia (ALL), T-cell acute lymphoblastic leukemia (T-ALL), chronic 
myelogenous leukemia (CML), acute myelogenous leukemia (AML), lymphoma, and 
multiple myeloma.  

 
28.  The compound or pharmaceutical composition for use according to claim 26, 

wherein the cancer is a bone cancer selected from osteosarcoma and Ewing’s sarcoma.   
 
29.  The compound or pharmaceutical composition for use according to claim 26, 

wherein the breast cancer is triple-negative breast cancer (TNBC).   
 

30.  The compound or pharmaceutical composition for use according to claim 26, 
wherein the brain cancer is a neuroblastoma.   
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31.  The compound or pharmaceutical composition for use according to claim 26, 
wherein the lung cancer is a small cell lung cancer (SCLC).  

 
32.  Use of the compound, salt, stereoisomer, solvate, hydrate, tautomer, or isotopically 

labeled derivative of any one of claims 1-22 or the pharmaceutical composition of claim 23 
in the manufacture of a medicament for treating a subject suffering from cancer, a benign 
neoplasm, angiogenesis, an inflammatory disease, an autoinflammatory disease, an 
autoimmune disease, or an infectious disease. 

 
33.  The use according to claim 32, wherein the subject is a mammal and/or the subject is 

suffering from cancer. 
 
34.  The use according to claim 32, wherein the cancer is selected from a blood cancer, 

melanoma, a bone cancer, a breast cancer, a brain cancer, or a lung cancer.   
 
35.  The use according to claim 34, wherein the cancer is a blood cancer selected from 

chronic lymphocytic leukemia (CLL), acute lymphoblastic leukemia (ALL), T-cell acute 
lymphoblastic leukemia (T-ALL), chronic myelogenous leukemia (CML), acute 
myelogenous leukemia (AML), lymphoma, and multiple myeloma.  

 
36.  The use according to claim 34, wherein the bone cancer is osteosarcoma or Ewing’s 

sarcoma.   
 
37.  The use according to claim 34, wherein the breast cancer is a triple-negative breast 

cancer (TNBC).   
 

38.  The use according to claim 34, wherein the brain cancer is a neuroblastoma.   
 
39.  The use according to claim 34, wherein the lung cancer is a small cell lung cancer 

(SCLC).  


