
INHIBITORS OF JUN N-TERMINAL KINASE 

BACKGROUND OF THE DISCLOSURE 

[001] This application claims priority from U.S. Provisional Patent Application No. 

61/207,126 filed on February 6, 2009, and from U.S. Provisional Patent Application No. 

61/244,390 filed on September 21, 2009, the disclosures each of which are incorporated herein 

by reference in their entirety. 

[002] The present disclosure relates to inhibitors of c-JunN-terminal kinases (JNKs). 

The disclosure also provides pharmaceutical compositions comprising the inhibitors of the 

present disclosure and methods of utilizing those compositions in the treatment of various 

disorders, such as Alzheimer's disease. 

[003] Mammalian cells respond to extracellular stimuli by activating signaling 

cascades that are mediated by members of the mitogen-activated protein (MAP) kinase family, 

which include the extracellular signal regulated kinases (ERKs), the p38 MAP kinases and the c-

Jun N-terminal kinases (JNKs). MAP kinases (MAPKs) are serine/threonine kinases and are 

activated by a variety of signals including growth factors, cytokines, UV radiation, and stress-

inducing agents. MAPKs phosphorylate various substrates including transcription factors, which 

in turn regulate the expression of specific genes. 

[004] Members of the JNK family are activated by pro-inflammatory cytokines, such 

as tumor necrosis factor-alpha (TNF alpha) and interieukin-1 beta (EL-1 beta), as well as by 

environmental stress, including UV irradiation, hypoxia, and osmotic shock (see. e.g., Minden el 

al, Biochemica et Biophysica Acta 1997, 1333:F85-F104). Three distinct JNK genes, jnkl,jnk2 

and jnk3 were identified and at least ten different splicing isoforms exist in. mammalian cells 

(see, e.g., Gupta et al, EMBO J. 1996, 15:2760-2770). 

[005] Down-stream substrates of JNKs include transcription factors c-Jun, ATF-2, 

Elkl, p53 and a cell death domain protein (DENN) (see, e.g., Zhang et al. Proc. Natl. Acad. Sci. 

USA 1998, 95:2586-2591). Each JNK isoform binds to these substrates with different affinities, 

suggesting a regulation of signaling pathways by substrate specificity in vivo (Gupta et al, 

supra). 

[006] JNKs have been implicated in mediating a number of physiological responses 

and disorders including cellular-response to cancer, thrombin-induced platelet aggregation, 
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immunodeficiency disorders, autoimmune diseases, cell death, allergies, osteoporosis and heart 

disease. The therapeutic targets related to activation of the JNK pathway include chronic 

myelogenous leukemia (CML), rheumatoid arthritis, asthma, osteoarthritis, ischemia, various 

cancers and neurodegenerative diseases. 

[007] Several reports have detailed the importance of JNK activation associated with 

liver disease or episodes of hepatic ischemia (see, e.g., Nat. Genet. 1999, 21:326-329; FEBSLett. 

1997,420:201-204; J. Clin. Invest. 1998, 102:1942-1950; Hematology 1998,28:1022-1030). A 

role for JNK in cardiovascular disease such as myocardial infarction or congestive heart failure 

has also been reported (see, e.g., Circ. Res. 1998, 83:167-178; Circulation 1998, 97:1731-7). 

The JNK cascade also plays a role in T-cell activation, including activation of the IL-2 promoter 

(see, e.g., J. Immunol. 1999, 162:3176-87; Eur. J. Immunol 1998, 28:3867-77; J. Exp. Med. 

1997). A role for JNK activation in various forms of cancer has also been established. For 

example, constitutively activated JNK is associated with HTLV-1 mediated tumorigenesis 

0Oncogene 1996, 13:135-42). JNK may play a role in Kaposi's sarcoma (KS) because it is 

thought that the proliferative effects of bFGF and OSM on KS cells are mediated by their 

activation of the JNK signaling pathway (see e.g., J. Clin. Invest. 1997,99:1798-804). Other 

proliferative effects of certain cytokines implicated in KS proliferation, such as vascular 

endothelial growth factor (VEGF), EL-6 and TNF alpha, may also be mediated by JNK. In 

addition, regulation of the c-jun gene in p210 BCR-ABL transformed cells corresponds with 

activity of JNK, suggesting a role for JNK inhibitors in the treatment for chronic myelogenous 

leukemia (CML) (see, e.g., Blood 1998, 92-2450-60). 

[008] While JNK1 and .JNK2 are widely expressed in a variety of tissues, JNK3 is 

selectively expressed in the brain and, to a lesser extent, in the heart and testis (see, e.g., Gupta et 

al, supra; Mohit et al, Neuron 1995, 14:67-78; Martin et al, Brain Res. Mol. Brain. Res. 1996, 

35:47-57). JNK3 has been linked to neuronal apoptosis induced by kainic acid, indicating a role 

of JNK in the pathogenesis of glutamate neurotoxicity. In the adult human brain, JNK3 

expression is localized to a subpopulation of pyramidal neurons in the CAl, CA4 and subiculum 

regions of the hippocampus and layers 3 and 5 of the neocortex (Mohit et al, supra). The CAl 

neurons of patients with acute hypoxia showed strong nuclear JNK3-immunoreactivity compared 

to minimal, diffuse cytoplasmic staining of the hippocampal neurons from brain tissues of 

normal patients (Zhang et al, supra). Thus, JNK3 appears to be involved in hypoxic and 

ischemic damage of CAl neurons in the hippocampus. 

[009] Disruption of the JNK3 gene caused resistance of mice to the excitotoxic 

glutamate receptor agonist kainic acid, including the effects on seizure activity, AP-1 
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transcriptional activity and apoptosis of hippocampal neurons, indicating that the JNK3 signaling 

pathway is a critical component in the pathogenesis of glutamate neurotoxicity (Yang et al, 

Nature 1997, 389:865-870). 

[0010] In addition, JNK3 co-localizes immunochemically with neurons vulnerable in 

Alzheimer's disease (Mohit et al, supra). Based on these findings, JNK signalling, especially 

that of JNK3, has been implicated in the areas of apoptosis-driven neurodegenerative diseases 

such as Alzheimer's Disease, Parkinson's Disease, amyotrophic lateral sclerosis (ALS), epilepsy, 

seizures, Huntington's Disease, traumatic brain injuries, as well as ischemic and hemorrhaging 

stroke. 

[0011] Drug molecules that inhibit MAPKs, such as p38 are known (see, e.g., WO 

98/27098 and WO 95/31451). However, inhibitors that are selective for JNKs versus other 

members of the MAPK family are rare (see, e.g., U.S. Patent Application Publication 

20080033022). There is an unmet medical need for the development of potent, JNK specific 

inhibitors that are useful in treating the various conditions associated with JNK activation. 

SUMMARY OF THE DISCLOSURE 

[0012] In various aspects, the present disclosure provides for a compound having a 

structure according to Formula (I): 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein the heteroaryl is optionally substituted with 1 or 2 substituents independently chosen 

from alkyl, aikenyl, alkynyl, haloalkyl, heteroallcyl, C3-Ci0-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12R°, 

C(0)Ri4, C(0)NR12Ri3, 0C(0)NRI2RL\ C(0)0R12, NR15C(0)R14, NRl5C(0)0R12, 

NR15C(0)NR12R13, NRI5C(S)NRI2R!3, NR!3S(0)2R34, S(0)2NR12R13, S(0)R34 and S(0)2R14, 

wherein R12, R1' and R15 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cj-Cg cycloalkyl and 3- to 8-membered 
12 1 heterocycloalkyl, or R and R ", together with the nitrogen atom to which they are bound form a 

Cy 

(I) 
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5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, Ci-C6-alkyI, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; Ca and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl, with the proviso that (i) when ring A is thiophene, then 

Z is not a heteroaryl chosen from benzoimidazole, thiazole, and benzothiazole; (ii) when ring A 

is thiazole, then Z is not benzoimidazole; (iii) when ring A is thiophene, then Z is not substituted 

oxadiazole; and (iv) when ring A is thiophene, then Z is not pyrimidinone; R5 is chosen from H, 

acyl, C1-C6 allcyl, and C3-C6 cycloalkyl; W is chosen from C1-C4 alkylene, wherein the alkylene 

is optionally substituted wife 1 - 4 substituents independently chosen from alkyl, alkenyl, 

alkynyl, haloalkyl, heteroalkyl, CrCe-cycloallcyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 

6-membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R4\ 

NR45C(S)NR42R43, NR^O^R44, S(0)2NR42R43, S(0)R44, and S(0)2R44, wherein R42, R43 and 

R45 are members independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, 

aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl, 

wherein R42 and R43, together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and R44 is independently chosen from acyl, 

Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, CVQ cycloalkyl 

and 3- to 8-membered heterocycloalkyl; Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, 

and heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or heteroaryl is optionally 

substituted with 1 - 6 substituents independently chosen from substituted or unsubstituted alkyl, 

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted 

or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, CN, 

halogen, OR52, SR52, NR52R33, C(0)R54, C(0)NR52R53, OC(0)NR52R33, C(G)OR52, 

NR55C(0)R54, NR55C(0)0R52, NR53C(0)NR52R53, NR53C(S)NRS2R33, NR55S(0)2R54, 

S(0)2NR52R53, S(0)R54 and S(0)2R54, wherein R52, R53 and R55 are independently chosen from 

H, acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R52 and R53, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and R54 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl. The present disclosure further provides for a pharmaceutical composition 

comprising a compound according to Formula (I) and a pharmaceutical^ acceptable carrier. 
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[0013] The present disclosure also provides for compound having a structure 

according to Formula (Vffl): 

or a tautomer, mixture of tautomers, salt or solvate thereof, wherein ring A is 5- or 6-membered 

heteroaryl, wherein the heteroaryl is optionally substituted with 1-3 substituents independently 

chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12R13, 

C(0)R14, C(0)NR12R13, 0C(0)NR12R13, C(0)0R12, NR15C(0)R14, NR15C(0)0R12, 

NR15C(0)NR12R13f NRE5C(S)NR!2R13, NR15S(0)2R14, S(0)2NR12Rl3: S(0)R14 and S(0)2R14, 

wherein Ri2, R13 and R15 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl. aryl, 5- or 6-membered heteroaryl, C3-Cs cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12 and R1"', together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Q-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl; Ca and Cb are carbon atoms, which are adjacent to each other and, which are 

part of ring A; R4 is chosen from H, independently chosen from H, C1-C4 alkyl, C1-C4 alkenyl. 

C2-C4 alkynyl, C1-C4 haloalkyl, C3-C6 cycloalkyl, 3- to 6-membered heterocycloalkyl, aryl, and 

5- or 6-membered heteroaryl, CN, halogen, OR17, SR1' and NR17R18, wherein R17 and R18 are 

independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl, or R17 and R18, 

together with Hie nitrogen atom to which they are bound form a 5- to 7-membered heterocyclic 

ring; R5 is chosen from H, acyl, Cj-Q alkyl, and C3-C<5 cycloalkyl; W is chosen from C1-C4 

alkylene, wherein the alkylene is optionally substituted with from 1 to 4 substituents chosen from 

alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, CrQ-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, 

C(0)R44, C(0)NR42R43, 0C(0)NR42R43, C(0)OR42, NR45C(0)R44, NR45C(0)0R42, 

NR45C(0)NR42R43, NR45C(S)NR42R43, NR^^^COfeR44, S(0)2NR42R43; S(0)R44, and S(0)2R44, 

Cy 

(VIII) 
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wherein R42, R43 and R45 are independently chosen from E, acyl, C}-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C§ cycloalkyl and 3- to 8-membered 

heterocycloalkyl, wherein R42 and R43, together with the nitrogen atom to which they are bound 

are optionally joined to form a 5- to 7-membered heterocyclic ring; and R44 is independently 

chosen from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, 

C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl; Cy is chosen from cycloalkyl, 

heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or 

heteroaryl is optionally substituted with 1 - 6 substituents independently chosen from substituted 

or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, 

haloalkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, 

substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or 

unsubstituted heteroaryl, CN, halogen, OR32, SR52, NR52R33, C(0)R54; C(0)NR52R53, 

OC(0)NR52R53, C(0)0R52, NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, 

NR55C(S)NR52R53, NR55S(0)2R5\ S(0)2NR52R53, S(0)R54 and S(0)2R54, wherein R52, R53 and 

R55 are independently chosen from H, acyl, Cj-Cg-alkyl, 2- to 6-membered heteroalkyl, aryl, 5-

or 6-membered heteroaryl, Cs-Cs cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein 

R52 and R53, together with the nitrogen atom to which they are bound are optionally joined to 

form a 5- to 7-membered heterocyclic ring; and R54 is independently chosen from acyl, Ci-C6-

alkyl, 2- to 6-membered heteroalkyl, aryl. 5- or 6-membered heteroaryl, C^-C% cycloalkyl and 3-

to 8-membered heterocycloalkyl. The present disclosure further provides for a pharmaceutical 

composition comprising a compound according to Formula (VIII) and a pharmaceutical^ 

acceptable carrier. 

[0014] The present disclosure further provides for a compound having a structure 

according to Formula (X) or Formula (XI): 
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or a salt or solvate thereof, wherein X1 is chosen from N and CR2a; R2 and R2a are independently 

chosen from H, Ci-Ct-alkyl, Ci-C4-alkenyl, Ci-Gj-alkyiiyl, Ci-Gi-haloalkyl, 2- to 4-membered 

heteroalkyl, C3-Cg-cycloalkyl, 3- to 6-membered heterocycloalkyl, CN, and halogen; R10 and Rn 

are independently chosen from H, Cj-Q-alkyl, Cj-Q-alkenyl, Ci-C6-allcynyI, Ci-Q-haloalkyI, 2-

to 6-membered heteroalkyl, Cs-Ce-cycloalkyI, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, CCOJR44, C(0)NR42R43, 

0C(0)NR42R43, C(0)GR42, NR^CCOR44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43, NR45S(0)2R44, S(0)2NR42R43, S(0)KM and S(0)2R44, wherein R42, R43 and 

R45 are independently chosen from H, acyl, Ci-C6~alkyl, 2- to 6-membered heteroalkyl, aiyl, 5-

or 6-membered heteroaryl, C^-Cg cycloalkyl and 3- to 8-membered heterocycloalkyl, or R42 and 

R43, together with the nitrogen atom to which they are bound form a 5- to 7-membered 

heterocyclic ring; and R44 is chosen from acyl, Ci-Cc-alkyl, 2- to 6-membered heteroalkyl, aryl, 

5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 8-membered heterocycloalkyl; R5 is 

chosen from H and substituted or unsubstituted C]-C6 alkyl; Cy is chosen from cycloalkyl, 

heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or 

heteroaryl is optionally substituted with from 1 to 6 substituents independently chosen from Q-

Ctf-alkyl, Cj-C6-alkenyl, Ci-Ce-alkynyl, Ci-C<5-haloaIkyl, 2- to 6-membered heteroalkyl, C3-C12-

cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, 

OR52, SR52, NR52R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, C(0)0R52, NR55C(0)R54, 

NRS3C(0)0R52, NR55C(0)NR52RS3; NRS5C(S)NR52R5\ NR55S(0)2R54, S(0)2NR52R53, S(0)R54 

and S(0)2R54, wherein R52, Rs? and R55 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 

6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-
52 53 membered heterocycloalkyl, wherein R and R , together with the nitrogen atom to which they 

are bound are optionally joined to form a 5- to 7-membered heterocyclic ring; and R54 is 

independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl; and Z is chosen 

from: 
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wherein Y5 is chosen from 0, S and NR.3, wherein R3 is chosen from H, alkyl, alkenyl, alkynyl, 

haloalkyl, cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, and 5- or 6-membered 

heteroaryl; and R4, R4a and R16 are independently chosen from H, alkyl, alkenyl, allcynyl, 

haloalkyl, cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, 

CN, halogen, OR17, SR17 and NRI7R!S, wherein R17 and R18 are independently chosen from H, 

acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R17 and R18, together with the nitrogen 

atom to which they are bound form a 5- to 7-membered heterocyclic ring, or two of R4, R4a and 

R3, together with the atoms to which they are attached, form a 5- to 7-membered ring, or adjacent 

Regroups, together with the carbon atoms to which they are attached, form a 5- to 7-membered 

ring; n is an integer chosen from 0 to 4; and m is an integer chosen from 0 to 3. The present 

disclosure further provides for a pharmaceutical composition comprising a compound according 

to Formula (X) or (Xl)and a pharmaceutical^ acceptable carrier. 

[0015] The present disclosure also provides for a method of treating a 

neurodegenei-ative disease comprising administering to a mammalian subject in need thereof a 

pharmaceutical^ effective amount of a compound having a structure according to Formula (I): 

8 



Cy 

.W o^y 

/N"^RE 

cb^ *z 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein the heteroaryl is optionally substituted with 1 or 2 substituents independently chosen 

from alkyl, alkenyl. alkynyl, haloalkyl, heteroalkyl, C.rCio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12R13, 

C(0)R14, C(0)NR12R13, 0C(0)NR12Rn, C(0)QRi2, NR15C(0)R14,NR15C(0)0R12, 

NRI5C(0)NR12R13, NRi5C(S)NRi2Ri3, NRI5S(G)2R14, S(0)2NR!2R!3, S(0)R14 and S(0)2R14, 

wherein R12, R13 and R15 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C:,-C% cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12and Rl:, together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; Ca and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl; R5 is chosen from E, acyl, Ci-Ce alkyl, and C3-C* 

cycloalkyl; W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 

1-4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-

Cc-cycloalkyi, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, 

halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 0C(0)NR42R43, C(0)0R42, 

NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, NR45C(S)NR43R43, NR45S(0)2R44, 

S(0)2NR42R43, S(0)R44, and S(0)2R44, wherein R42, R43 and R45 are members independently 

chosen from H, acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aiyl, 5- or 6-membered 

heteroaryl, Cs-Cg cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally joined to form a 5- to 7-

membered heterocyclic ring; and R44 is independently chosen from acyl, Cj-Cg-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-

membered heterocycloalkyl; Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and 

heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or heteroaryl is optionally substituted 

with 1 - 6 substituents independently chosen from substituted or unsubstituted alkyl, substituted 

or unsubstituted alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or 
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unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl. substituted or unsubstituted heteroaryl, CN, 

halogen, OR52, SR52, NR52R5:\ C(0)R54, C(0)NRS2R53, 0C(0)NR52R53, C(0)0R52, 

NR55C(0)R54, NR55C(0)0R52, NR55C(0)NRS2R53, NR55C(S)NR52R55, NR5SS(0)2R54, 

S(0)2NR52R53, S(0)R54 and S(0)2R54, wherein R52, R53 and R55 are independently chosen from 

H, acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R52 and R53, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and R54 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

[0016J The present disclosure also provides for a method of reducing p-cjun 

concentration in brain tissue of a subject in need thereof, the method comprising administering to 

the subject a compound having a structure according to Formula (I): 

Cy 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein the heteroaryl is optionally substituted with 1 or 2 substituents independently chosen 

from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12RU, 

C(0)R!4, C(0)NRL2RO 0C(0)NR12R13, C(0)0R12, NR!5C(0)R14, NR15C(0)0R12, 

NR15C(0)NR12Ri3, NRl5C(S)NRi2R13, NRi5S(0)2R14, S(0)2NR12R13, S(0)R14 and S(0)2R14, 

wherein R12, R13 and R15 are independently chosen from H, acyl, Cj-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, QrC§ cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12 and RIj, together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and Ri4 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3~Q cycloalkyl and 3- to 8-membered 

heterocycloalkyl; Ca and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl; R5 is chosen from H, acyl, Ci-C* alkyl, and C3-C6 
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cycloalkyl; W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 

1 - 4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-

C6-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, 

halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 0C(0)NR42R43, C(0)0R42, 

NR45CfO)R44, NR45C(0)0R42, NR45C(0)NR42R4\ NR45C(S)NR42R43, NR45S(0)2R44, 

S(0)2NR42R43, S(0)R44, and S(0)2R44, wherein R42, R4" and R45 are members independently 

chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered 

heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally joined to form a 5- to 7-

membered heterocyclic ring; and R44 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cs cycloalkyl and 3- to 8-

membered heterocycloalkyl; Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and 

heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or heteroaryl is optionally substituted 

with 1 - 6 substituents independently chosen from substituted or unsubstituted alkyl, substituted 

or unsubstituted alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or 

unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, CN, 

halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, C(0)0R52, 

NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R5:\ NR55S(0)2R54, 

S(0)2NR52R5\ S(0)R54 and SfO^R54, wherein R52, R53 and R55 are independently chosen from 

H, acyl, Ci-C6-alkyi, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cj-Cs 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R52 and R53, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and R.54 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

[0017] In addition, the present disclosure provides for use of a compound in an in 

vitro assay measuring kinase activity, said compound having a structure according to Formula 

(I): 

11 



(I) 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein the heteroaryl is optionally substituted with 1 or 2 substituents independently chosen 

from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, Cs-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12R13, 

C(0)Ri4, C(0)NR12R13, 0C(O)NR12R13, C(0)0R12, NR15C(0)Ri4, NR15CfO)OR12, 

NRI5C(0)NRI2R13, NR15C(S)NRL2R13, NR15S(0)2R14, S(0)2NR12RI3, S(0)R14 and S(0)2R14, 

wherein R12, R13 and R15 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12 and Rlj, together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, Ci-Cg-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; Ca and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl; R5 is chosen from H, acyl, C1-C6 alkyl, and C3-C6 

cycloallcyl; W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 

1-4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-

Cg-cycloalkyl, 3- to o-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, 

halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, OC(0)NR42R4\ C(0)0R42, 

NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, NR45C(S)NR42R43, NR45S(0)2R44, 

S(0)2NR42R43, S(0)R44, and Sf'OjiR44, wherein R42, R43 and R45 are members independently 

chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered 

heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally joined to form a 5- to 7-

membered heterocyclic ring; and R44 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-

membered heterocycloalkyl; Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and 

heteroaryl, wherein the cycloallcyl, heterocycloalkyl, aryl or heteroaryl is optionally substituted 

with 1-6 substituents independently chosen from substituted or unsubstituted alkyl, substituted 

or unsubstituted alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or 



unsubstituted heteroaUcyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, CN, 

halogen, OR52, SR52, NRS2R5\ C(0)R54, C(0)NR52R53, 0C(0)NR52R5\ C(0)0R52, 

NR55C(0)RS4, NR55C(0)0R52, NR55C(0)NRS2R53, NR55C(S)NR52R53, NR55S(0)2R54, 

S(0)2NR52R5',! S(0)R54 and SfObR54, wherein R52, R53 and R55 are independently chosen from 

H, acyl, Ci-Cg-alkyl, 2- to 6-membered heteroaUcyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R52 and R33, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and R54 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloallcyl and 3- to 8-membered 

heterocycloalkyl. 

[0018] The present disclosure also provides for a use of a compound in an in vivo 

assay measuring kinase activity, said compound having a structure according to Formula (I): 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein ihe heteroaryl is optionally suostitutcd with 1 or 2 substituents independently chosen 

from alkyl, alkenyl, alkynyl, haloalkyl, heteroaUcyl, C3-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NRI2R13, 

C(0)R14, C(0)NR!2R13, 0C(0)NR12R13S C(0)0R12, NRl5C(0)R14, NR15C(0)0R12, 

NRI5C(0)NR12R13, NRl5C(S)NR12R13, NR15S(0)2R14, S(0)2NR12R13: S(0)R14 and S(0)2R14, 

wherein R12, Rlj and R15 are independently chosen from H, acyl, Ct-C6-alkyI, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12 and R13, together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl;C2 and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl;R5 is chosen from H, acyl, C1-C6 alkyl, and C3-C6 

cycloalkyl; W is chosen from Ci-C4 alkylene, wherein the alkylene is optionally substituted with 
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1 - 4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-

Ce-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, 

halogen, OR42, SR43, NR42R43, C(0)R44, C(0)NR42R43, 0C(0)NR42R43, C(0)0R42, 

NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, NR45C(S)NR42R4\ NR45S(0)2R44, 

S(0)2NR42R43, SfOjR44', and S(0)2R44, wherein R42, R43 and R45 are members independently 

chosen from H, acyl, Ci-Cg-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered 

heteroaryl, C3-Cg cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42and R43, 

together with the nitrogen atom to which they are bound are optionally joined to form a 5- to 7-

membered heterocyclic ring; an R44 is independently chosen from acyl, Ci-Cg-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloallcyl and 3- to 8-

membered heterocycloalkyl; Cy is chosen from cycloalkyl. heterocycloalkyl, aryl, and 

heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or heteroaryl is optionally substituted 

with 1 - 6 substituents independently chosen from substituted or unsubstituted alkyl, substituted 

or unsubstituted alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or 

unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, CN, 

halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, C(0)0R52, 

NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R53, NR55S(0)2R54, 

S(0)2NR52R53, S(0)R54 and S(0)2R54, wherein R52, R53 and R55 are independently chosen from 

Ii, acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cs 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R52 and R53, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and R""* is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

[0019] The present disclosure further provides for an in vitro method for measuring 

phosphorylated kinase substrate comprising: (i) creating a mixture comprising a kinase and a 

compound having a structure according to Formula (I): 
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(I) 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein the heteroaryl is optionally substituted with 1 or 2 substituents independently chosen 

from alkyl, alkenyl, alkynyl, haloalkyl, heteroaUcyl, CrCio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, ary]5 5~ or 6-membered heteroaryl, CN, halogen, OR12, SR12, NRl2RL\ 

C(0)R14, C(0)NR12RL\ 0C(0)NR12RL\ C(0)0R12, NR15C(0)R14, NR15C(0)0R12, 

NRl5C(0)NR12Ri3, NR15C(S)NRI2R13, NRi5S(0)2R54, S(0)2NR12R13, S(0)Ri4 and S(0)2R14, 

wherein R12, Ru and R15 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12 and R13, together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, CpCe-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl. C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; C and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl; and (ii) when ring A is thiazole, then Z is not 

benzoimidazole; R5 is chosen from H, acyl, Ci-Ce alkyl, and C3-C6 cycloallcyl; W is chosen from 

C1-C4 alkylene, wherein the aUcylene is optionally substituted with 1 - 4 substituents 

independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-C6~eycloalkyl, 3- to 

8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR42, SR42, 

NR42R43, C(0)R44, C(0)NR42R43, 0C(0)NR42R4\ C(0)0R42, NR^CCCOR44, NR45C(0)0R42, 

NR45G(0)NR42R43, NR45C(S)NR42R43, NR45S(0)2R44, S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein R42, R43 and R45 are members independently chosen from H, acyl, Ci-Cg-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-

membered heterocycloalkyl, wherein R42 and R43, together with the nitrogen atom to which they 

are bound are optionally joined to form a 5- to 7-membered heterocyclic ring; and R44 is 

independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloaUcyl and 3- to 8-membered heterocycloalkyl; Cy is chosen 

from cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloaUcyl, heterocycloalkyl, 

aryl or heteroaryl is optionally substituted with 1-6 substituents independently chosen from 

substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or 



unsubstituted alkynyl, haloalkyl, substituted or unsubstituted heteroalkyl, substituted or 

unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or 

unsubstituted aryl, substituted or unsubstituted heteroaryl, CN, halogen, OR52, SR52, NR52R5\ 

C(0)R54; C(0)NR52R53, 0C(0)NR52R53, C(0)0R52, NR55C(0)R54, NR55C(0)0R52, 

NR55C(0)NR52R53, NR55C(S)NRS2R53, NR55S(0)2RS4, S(0)2KRS2R53, S(0)R54 and S(0)2R54, 

wherein R52, R53 and R55 are independently chosen from H, acyl, Ci-CValkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl, wherein R52 and R53, together with the nitrogen atom to which they are bound 

are optionally joined to form a 5- to 7-membered heterocyclic ring; andR54 is independently 

chosen from acyl, Ci-Cg-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, 

C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl; (ii) adding a kinase substrate and ATP 

or a derivative thereof to the mixture; and (iii) measuring an amount of phosphorylated kinase 

substrate. In one example, the method further comprises measuring phosphorylated kinase 

substrate, such as phospho-cJun. 

[0020] The present invention also provides for an in vitro method comprising 

contacting a cell with a compound having a structure according to Formula (I): 

Cv 

or a salt or solvate thereof, wherein ring A is 5-membered heteroaryl comprising a sulfur atom, 

wherein the heteroaryl is optionally substituted with 1 or 2 substituents independently chosen 

from alkyl. alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12R13, 

C(0)R14, C(0)NR12R13, 0C(0)NR12R13, C(0)0RI2r NRl5C(0)R!4,NRi5C(0)0R12; 

NR!5C(0)NR12R!3, NRI5C(S)NRl2R13, NRl5S(0)2Ri4, S(0)2NRl2R13, S(0)R14 and S(0)2R14, 

wherein R12, R13 and R15 are independently chosen from H, acyl, CrQ-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl, or R12and R13, together with the nitrogen atom to which they are bound form a 

5- to 7-membered heterocyclic ring; and R14 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloallcyl and 3- to 8-membered 
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heterocycloalkyl; Ca and Cb are carbon atoms, which are adjacent to each other and are part of 

ring A; Z is 5- or 6-membered heteroaryl; R5 is chosen from H, acyl, C1-C6 alkyl, and C3-G5 

cycloalkyl; W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 

1 - 4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-

Co-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, 

halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 0C(0)NR42R4:\ C(0)0R42, 

NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, NR45C(S)NR42R43, NR^SCO.R44, 

S(0)2NR42R43, S(0)R44, and S(0)2R44, wherein R42, R43 and R45 are members independently 

chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered heteroaUcyl, aryl, 5- or 6-membered 

heteroaryl, C3-C8 cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally joined to form a 5- to 7-

membered heterocyclic ring; and R44 is independently chosen from acyl, Ci-Cg-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-

membered heterocycloalkyl; Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and 

heteroaryl, wherein the cycloalkyl, heterocycloalkyl, aryl or heteroaryl is optionally substituted 

with 1 - 6 substituents independently chosen from substituted or unsubstituted alkyl, substituted 

or unsubstituted alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or 

unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, CN, 

halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, C(0)0R52, 

NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NRS2R53, NR55S(0)2R54, 

S(0)2NR52R53, S(0)R54 and S(0)2R54, wherein R52, R33 and R55 are independently chosen from 

H, acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cs 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R52 and R53, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; andR54 is independently chosen from acyl, Ci-Q-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl In one example, the method further comprises measuring phosphorylated 

kinase substrate, such as phospho-cJun. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

Definitions 
[0021] The definitions and explanations below are for the terms as used throughout 

this entire document including both the specification and the claims. Throughout the 
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specification and the appended claims, a given formula or name shall encompass all isomers 

thereof, such as stereoisomers, geometrical isomers, optical isomers, tautomers, and mixtures 

thereof where such isomers exist, as well as pharmaceutically acceptable salts and solvates 

thereof, such as hydrates. 

[0022] It should be noted that, as used in this specification and the appended claims, 

the singular forms "a," "an," and "the" include plural referents unless the content clearly dictates 

otherwise. Thus, for example, reference to a composition containing "a compound" includes a 

mixture of two or more compounds. It should also be noted that the term "or" is generally 

employed in its sense including "and/or" unless the content clearly dictates otherwise. 

[0023] Where multiple substituents are indicated as being attached to a structure, 

those substituents are independently chosen. For example "ring A is optionally substituted with 

1, 2 or 3 Rq groups" indicates that ring A is substituted with 1, 2 or 3 Rq groups, wherein die Rq 

groups are independently chosen (i.e., can be the same or different). 

[0024] Compounds were named using Autonom 2000 4.01.305, which is available 

from Beilstein Information Systems, Inc, Englewood, Colorado; ChemDraw v. 10.0, (available 

from Cambridgesoft at 100 Cambridge Park Drive, Cambridge, MA 02140), or ACD Name pro, 

which is available from Advanced Chemistry Development, Inc., at 110 Yonge Street, 14th floor, 

Toronto, Ontario, Canada M5c 1T4. Alternatively, the names were generated based on the 

IUPAC rules or were derived from names originally generated using the aforementioned 

nomenclature programs. A person of skill in the art will appreciate that chemical names for 

tautomeric forms of the current compounds will vary slightly, but will nevertheless describe the 

same compound. For example, the names N-(2-(3-methyI-iH-i,2,4-triazol-5-yl)thiophen-3-y!)-

2-(naphthalen-l-yl)acetamide and N-(2-(5-methyl-4H-l,2!4-triazol-3-yl)thiophen-3-yl)-2-

(naphthalen-l-yl)acetamide describe two tautomeric forms of the same compound. 

[0025] Where substituent groups are specified by their conventional chemical 

formulae, written from left to right, they equally encompass the chemically identical substituents, 

which would result from writing the structure from right to left. For example, "-CH20-" is 

intended to also recite "-OCH2-". 

[0026] The term "alkyl," by itself or as part of another substituent, means, unless 

otherwise stated, a straight or branched chain hydrocarbon radical having the number of carbon 

atoms designated (e.g., C1-C10 means one to ten carbon atoms). Typically, an alkyl group will 

have from 1 to 24 carbon atoms, for example having from 1 to 10 carbon atoms, from 1 to 8 

carbon atoms or from 1 to 6 carbon atoms. A "lower alkyl" group is an alkyl group having from 
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1 to 4 carbon atoms. The term "alkyl" includes di- and multivalent radicals. For example, the 

term "alkyl" includes "alkylene" wherever appropriate, e.g., when the formula indicates that the 

alkyl group is divalent or when substituents are joined to form a ring. Examples of alkyl radicals 

include, but are not limited to, methyl, ethyl, ^-propyl, wo-propyl, n-butyl, ten-butyl, Iw-butyl, 

sec-butyl, as well as homologs and isomers of, for example, «-pentyl, «-hexyl, «-heptyl and n-

octyl. 

[0027] The term "alkylene" by itself or as part of another substituent means a divalent 

(diradical) alkyl group, wherein alkyl is defined herein. "Alkylene" is exemplified, but not 

limited, by -CH2CH2CH2CH2-. Typically, an "alkylene" group will have from 1 to 24 carbon 

atoms, for example, having 10 or fewer carbon atoms (e.g., 1 to 8 or 1 to 6 carbon atoms). A 

"lower alkylene" group is an alkylene group having from 1 to 4 carbon atoms. 

[0028] The term "alkenyl" by itself or as part of another substituent refers to a straight 

or branched chain hydrocarbon radical having from 2 to 24 carbon atoms and at least one double 

bond. A typical alkenyl group has from 2 to 10 carbon atoms and at least one double bond. In 

one embodiment, allcenyl groups have from. 2 to 8 carbon atoms or from 2 to 6 carbon atoms and 

from 1 to 3 double bonds. Exemplary alkenyl groups include vinyl, 2-propenyl, 1 -but-3-enyl, 

crotyl, 2-(butadienyl), 2,4-pentadienyl, 3-(l,4~pentadienyl), 2-isopentenyl, l-pent-3-enyl, 1-hex-

5-enyl and the like. 

[0029] The term "alkynyl" by itself or as part of another substituent refers to a straight 

or branched chain, unsaturated or polyunsaturated hydrocarbon radical having from 2 to 24 

carbon atoms and at least one triple bond. A typical "alkynyl" group has from 2 to 10 carbon 

atoms and at least one triple bond. In one aspect of the disclosure, alkynyl groups have from 2 to 

6 carbon atoms and at least one triple bond. Exemplary alkynyl groups include prop-1 -ynyl, 

prop-2-ynyl (i.e., propargyl), ethynyl and 3-butynyl. 

[0030] The terms "alkoxy," "alkylamino" and "alkylthio" (or thioalkoxy) are used in 

their conventional sense, and refer to alkyl groups that are attached to the remainder of the 

molecule via an oxygen atom, an amino group, or a sulfur atom, respectively. 

[0031] The term "heteroalkyl" by itself or in combination with another term, means a 

stable, straight or branched chain hydrocarbon radical consisting of the stated number of carbon 

atoms (e.g., C2-C10, or C2-Cs) and at least one heteroatom chosen , e.g., from N, O, S, Si, B and P 

(in one embodiment, N, O and S), wherein the nitrogen, sulfur and phosphorus atoms are 

optionally oxidized, and the nitrogen atom(s) are optionally quatemized. The heteroatom(s) 

is/are placed at any interior position of the heteroalkyl group. Examples of heteroalkyl groups 
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include, but are not limited to, -CH2-CH2-0-CH3, -CH2-CH2-NH-CH3, -CH2-CH2-N(CH3)-CH?, -

CH2-S-CH2-CH3, -CH2-CH2-S(0)-CH3J -CH2-CH2-S(0)2-CH3, -CH=CH~0-CH3, ~CH2-Si(CH3)3, 

-CH2-CH-N-OCH3, and -CH^CH-NfCHayCHs. Up to two heteroatoms can be consecutive, 

such as, for example, -CH2-NH~OCH3 and -~CH2~0-Si(CH3)3. Similarly, the term 

"heteroaikylene" by itself or as part of another substituent means a divalent radical derived from 

heteroalkyl, as exemplified, but not limited by, -CH2-CH2-S-CH2-CH2- and -CH2~S-CH2~CH2-

NH-CH2-. Typically, a heteroalkyl group will have from 3 to 24 atoms (carbon and heteroatoms, 

excluding hydrogen) (3- to 24-membered heteroaUcyl), In another example, the heteroalkyl 

group has a total of 3 to 10 atoms (3- to 10-membered heteroalkyl) or from 3 to 8 atoms (3-to 8-

membered heteroalkyl). The term "heteroalkyl" includes "heteroaikylene" wherever appropriate, 

e.g., when the formula indicates that the heteroalkyl group is divalent or when substituents are 

joined to form a ring. 

[0032] The term "cycloalkyl" by itself or in combination with other terms, represents 

a saturated or unsaturated, non-aromatic carbocyclic radical having from 3 to 24 carbon atoms, 

for example, having from 3 to 12 carbon atoms (e.g., C3~Cs cycloalkyl or C3-C6 cycloalkyl). 

Examples of cycloalkyl include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, cycloheptyl, 1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl and the like. The term 

"cycloalkyl" also includes bridged, polycyclic (e.g., bicyclic) structures, such as norborayl, 

adamantyl and bicyclo[2.2.1 jheptyl. The "cycloallcyr group can be fused to at least one (e.g., 1 

to 3) other ring chosen from aryl (e.g., phenyl), heteroaryl (e.g., pyridyl) and non-aromatic (e.g., 

carbocyclic or heterocyclic) rings. When the "cycloalkyl" group includes a fused aryl. heteroaryl 

or heterocyclic ring, then the "cycloalkyl" group is attached to the remainder of the molecule via 

the carbocyclic ring. 

[0033] The term "heterocycloailcyl", "heterocyclic", "heterocycle", or "heterocyclyl", 

by itself or in combination with other terms, represents a carbocyclic, non-aromatic ring (e.g., 3-

to 8-membered ring and for example, 4-, 5-, 6- or 7-membered ring) containing at least one and 

up to 5 heteroatoms chosen from, e.g., N, O, S, Si, B and P (for example, N, O and S), wherein 

the nitrogen, sulfur and phosphorus atoms are optionally oxidized, and the nitrogen atom(s) are 

optionally quaternized (e.g., from 1 to 4 heteroatoms chosen from nitrogen, oxygen and sulfur), 

or a fused ring system of 4- to 8-membered rings, containing at least one and up to 10 

heteroatoms (e.g., from 1 to 5 heteroatoms chosen from N, O and S) in stable combinations 

known to those of skill in the art. Exemplary heterocycloalkyl groups include a fused phenyl 

ring. When the "heterocyclic" group includes a fused aryl, heteroaryl or cycloalkyl ring, then the 

"heterocyclic" group is attached to the remainder of the molecule via a heterocycle. A 
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heteroatom can occupy the position at which the heterocycle is attached to the remainder of the 

molecule. Exemplary heterocycloalkyl or heterocyclic groups of the present disclosure include 

morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide, thiomorpholinyi S,S-dioxi.de, 

piperazinyl, homopiperazinyl, pyrrolidinyl, pyrrolinyl, imidazolidmyl, tetrahydropyranyl, 

piperidinyl, tetrahydrofuranyl, tetrahydrothienyl, piperidinyl, homopiperidinyl, 

homomorpholinyl, homothiomorpholinyl, homothiomorpholinyl S,S-dioxide, oxazolidinonyl, 

dihydropyrazolyl. dihydropyrrolyl, dihydropyrazolyl, dihydropyridyl, dihydropyrimidinyl, 

dihydi'Ofuryl, dihydropyranyl, tetrahydrothienyl S-oxide, tetrahydrothienyl S,S-dioxide, 

homothiomorpholinyl S-oxide, l-(l,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-

piperidinyl, 4-morphoIinyl, 3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, 

tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-piperazinyl, 2-piperazinyl, and the like. 

[0034] By "aryl" is meant a 5-, 6~ or 7-membered, aromatic carbocyclic group having 

a single ring (e.g., phenyl) or being fused to other aromatic or non-aromatic rings (e.g., from 1 to 

3 other rings). When the "aryl" group includes a non-aromatic ring (such as in 1,2,3,4-

tetrahydronaphthyl) or heteroaryl group then the "aryl" group is linked to the remainder of the 

molecule via an aryl ring (e.g., a phenyl ring). The aryl group is optionally substituted (e.g., 

with 1 to 5 substituents described herein). In one example, the aryl group has from 6 to 10 

carbon atoms. Non-limiting examples of aiyl groups include phenyl, 1.-naphthyl, 2-naphthyl, 

qinoline, indanyl, indenyl, dihydronaphthyl, fluorenyl, tetralinyl, benzo[d][l,3]dioxolylor 

6,7,8,9-tetrahydro-5H-benzo[a]cycloheptenyl. In one embodiment, the aryl group is chosen from 

phenyl, benzo[d][l,3]dioxolyl and naphthyl. The aryl group, in yet another embodiment, is 

phenyl. 

[0035] The term "arylalkyl" is meant to include those radicals in which an aryl group 

or heteroaryl group is attached to an alkyl group to create the radicals -alkyl-aiyl and -alkyl-

heteroaryl, wherein alkyl, aryl and heteroaryl are defined herein. Exemplary "arylalkyl" groups 

include benzyl, phenethyl, pyridylmethyl and the like. 

[0036] By "aryloxy" is meant the group -O-aryl, where aryl is as defined herein. In 

one example, the aryl portion of the aryloxy group is phenyl or naphthyl. The aryl portion of the 

aryloxy group, in one embodiment, is phenyl. 

[0037] The term "heteroaiyl" or "heteroaromatic" refers to a polyunsaturated, 5-, 6- or 

7-membered aromatic moiety containing at least one heteroatom (e.g., 1 to 5 heteroatoms, such 

as 1-3 heteroatoms) chosen from N, O, S, Si and B (for example, N, O and S), wherein the 

nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are optionally 
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quaternized. The "heteroaryl" group can be a single ring or be fused to other aryl, heteroaryl, 

cycloalkyl or heterocycloalkyl rings (e.g., from 1 to 3 other rings). When the "heteroaryl" group 

includes a fused aryl, cycloallcyl or heterocycloalkyl ring, then the "heteroaryl" group is attached 

to the remainder of the molecule via the heteroaryl ring. A heteroaryl group can be attached to 

the remainder of the molecule through a carbon- or heteroatom. In one example, the heteroaryl 

group has from 4 to 10 carbon atoms and from 1 to 5 heteroatoms chosen from O, S and N. 

Non-limiting examples of heteroaryl groups include pyridyl, pyrimidinyl, quinolinyl, 

benzothienyl, indolyl, indolinyl, pryidazinyl, pyrazinyl, isoindolyi, isoquinolyl, quinazolinyl, 

quinoxalinyl, phthalazinyl, imidazoiyl, isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl, 

indazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl, 

thiadiazolyl, triazolyl, tetrazolyl, isothiazolyl, naphthyridinyl, isochromanyl, chromanyl, 

tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, 

isobenzothienyl, benzoxazolyl, pyridopyridyl, benzotetrahydrofuranyl, benzotetrahydrothienyl, 

purinyl, benzodioxolyl, triazinyl, pteridinyl, benzothiazolyl, imidazopyridyl, imidazothiazolyl, 

dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl, dihydrobenzisothiazinyl, benzopyranyl, 

benzothiopyranyl, chromonyl, chromanonyl, pyridyl-N-oxide, tetrahydroquinolinyl, 

dihydroqumolmyl, dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, 

dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyiTolyl N-oxide, 

pyrimidinyl N-oxide, pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-

oxide, indolinyl N-oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide, 

phthalazinyl N-oxide, imidazoiyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-

oxide, indolizinyl N-oxide, indazolyl N-oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide, 

pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl N-

oxide, benzothiopyrany] S-oxide, benzothiopyranyl S,S-dioxide. Exemplar}' heteroaryl groups 

include imidazoiyl, pyrazolyl, thiadiazolyl, triazolyl, isoxazolyl, isothiazolyl, imidazoiyl, 

thiazolyl, oxadiazolyl, and pyridyl. Other exemplary heteroaryl groups include 1 -pyrrolyl, 2-

pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 

2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-

thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, pyridin-4-yl, 2-

pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl, 2-benzimidazolyi, 5-indolyl, 1-isoquinolyl, 5-

isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl. Substituents for each of 

the above noted aryl and heteroaryl ring systems are chosen from the group of acceptable aryl 

group substituents described below. 
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[0038] For brevity, the term "aryl" when used in combination with other terms (e.g., 

aryloxy, arylthioxy, arylalkyl) includes both aryl and heteroaryl rings as defined above. 

[0039] Each of the above terms (e.g., "alkyl", "cycloalkyl", "heteroalkyl", 

heterocycloalkyl", "aryl" and "heteroaryl") are meant to include both substituted and 

unsubstituted forms of the indicated radical. The term "substituted" for each type of radical is 

explained below. When a compound of the present disclosure includes more than one 

substituent, then each of the substituents is independently chosen. 

[0040] The term "substituted" in connection with alkyl, alkenyl, alkynyl, cycloalkyl, 

heteroalkyl and heterocycloalkyl radicals (including those groups referred to as alkylene, 

heteroaikylene, heteroalkenyl, cycloalkenyl, heterocycloalkenyl, and the like) refers to one or 

more substituents, wherein each substituent is independently chosen from, but not limited to, 3-

to 10-membered heteroaUcyl, C3-C10 cycloalkyl, 3- to 10-membered heterocycloalkyl, aryl, 

heteroaryl, -ORa, -SRa, -O, =NRa( =N-ORa, -NRaRb, -halogen, -SiRsRbRc, -0C(0)R3, -C(0)Re, -

C(0)0Ra, -C(0)NRaRb, -0C(0)NRaRb, -NRcC(0)Re, -NRcC(0)NRaRb, -NRcC(S)NRaRb, -

NRcC(0)ORa, -NRcC(NRaRb)=NRa, -S(0)Re, -S(0)2Re, -S(0)2NRriRL\ -NRcS(0)2Ra, -CN and -

NO2. Ra, R\ Rc, Rd and Re each independently refer to hydrogen, C1-C24 alkyl (e.g., C1-C1.0 alkyl 

or Ci-Ce alkyl), C3-C1D cycloalkyl, C1-C24 heteroalkyl (e.g., C1-C10 heteroalkyl or C\-C6 

heteroalkyl), C3-C10 heterocycloalkyl,. aryl, heteroaryl, arylalkyl and heteroarylalkyl, wherein, in 

one embodiment, Re is not hydrogen. When two of the above R groups (e.g., Ra and Rb) are 

attached to the same nitrogen atom, they can be combined with the nitrogen atom to form a 5-, 6-

, or 7-membered ring. For example, -NRaRb is meant to include pyrrolidinyl, N-aUcyl-piperidinyl 

and morpholinyl. 

[0041] The term "substituted" in connection with aiyl and heteroaryl groups, refers to 

one or more substituents, wherein each substituent is independently chosen from, but not limited 

to, alkyl (e.g., Q-C24 alkyl, Ci-C]0 alkyl or Ci-Ce alkyl), cycloalkyl (e.g., C3-C10cycloalkyl, or 

C3-C8 cycloalkyl), alkenyl (e.g., C1-C30 alkenyl or C1-C6 alkenyl), alkynyl (e.g., C1-C10 alkynyl 

or Ci-Cg alkynyl), heteroalkyl (e.g., 3- to 10-membered heteroaUcyl), heterocycloalkyl (e.g., C3-

C8 heterocycloalkyl), aryl, heteroaryl, -Ra, -ORa, -SRa, O, =NRa, =N-ORa, -NRaRb, -halogen, -

SiRaRbR°, -0C(0)Ra, -C(0)Re, -C(0)0Ra, -C(0)NRaRb, -0C(0)NRaRb, -NRcC(0)Re, 

-NRcC(0)NRaRb, -NRcC(S)NRaRb, -NRcC(0)0Ra, -NRcC(NRaRb)-NRd. -S(0)Re, -S(0)2Re, -

S(0)2NRaRb, -KRcS(0)2Ra, -CN, -N02, -N3, -CH(Ph)2, fluoro(Ci-C4)alkoxy, and fluoro(Ci-

C4)allcyl, in a number ranging from zero to the total number of open valences on the aromatic 

ring system, wherein Ra, Rb, Rc, Rd and Re each independently refer to hydrogen, Ci-C24 alkyl 

(e.g., C1-C10 alkyl or C1-C6 alkyl), C3-C10 cycloalkyl, C1-C24heteroalkyl (e.g., C1-C10heteroaUcyl 
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or C1-C6 heteroalkyl), C3-C10 heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylallcyl, 

wherein, in one embodiment, Re is not hydrogen. When two R groups (e.g., Ra and Rb) are 

attached to the same nitrogen atom, they can be combined with the nitrogen atom to form a 5-, 6-

, or 7-membered ring. For example, -NRaRb is meant to include pyrrolidinyl, N-alkyl-piperidinyl 

and morpholinyl. 

[0042] The term "substituted" in connection with aryl and heteroaryl groups also 

refers to one or more fused ring(s), in which two hydrogen atoms on adjacent atoms of the aryl 

or heteroaryl ring are optionally replaced with a substituent of the formula -T-C(0)-(CRR')q-U-, 

wherein T and U are independently -NR-, -0-, -CRR'- or a single bond, and q is an integer from 

0 to 3. Alternatively, two of the hydrogen atoms on adjacent atoms of the aryl or heteroaryl ring 

can optionally be replaced with a substituent of the formula -A-(CH2)r-B-, wherein A and B are 

independently -CRR'~, -0-, -NR-, -S™, -S(O)-, -S(0)2-; -S(0)2NR'- or a single bond, and r is an 

integer from 1 to 4. One of the single bonds of the ring so formed can optionally be replaced 

with a double bond. Alternatively, two of the hydrogen atoms on adjacent atoms of the aryl or 

heteroaryl ring can optionally be replaced with a substituent of the formula -fCRRv)s-X-

(CR"R"V, where s and d are independently integers from 0 to 3, and X is -0-, -NR.'-, -S-, -

S(O)-, -S(0)r, or -S(0)2NR'-, wherein the substituents R, R', R" and R'" in each of the 

formulas above are independently chosen from hydrogen and (Ci-C6)alkyl. 

[0043] The terms "halo" or "halogen," by themselves or as part of another substituent, 

mean at least one of fluorine, chlorine, bromine and iodine. 

[0044] By "haloalkyl" is meant an alkyl radical, wherein alkyl is as defined above and 

wherein at least one hydrogen atom is replaced by a halogen atom. The term "haloalkyl," is 

meant to include monohaloalkyl and polyhaloalkyl. For example, the term "halofCrC^alkyl" is 

mean to include, but not limited to, chloromethyl. 1-bromoethyl, fluoromethyl, difluorometliyl, 

trifluoromethyl, 1,1,1-trifluoroethyl and 4-chlorobutyl, 3-bromopropyl. 

[0045] As used herein, the term "acyl" describes the group -C(0)Re, wherein Rc is 

chosen from hydrogen, C1-C24 alkyl (e.g., Ci-Cto alkyl or C1-C6 alkyl), C1-C24 alkenyl (e.g., C\-

C10 alkenyl or C1-C6 alkenyl), C1-C24 alkynyl (e.g., Cj-Cio alkynyl or Ci-Ce alkynyl), C3-C10 

cycloalkyl, Ci-C24 heteroalkyl (e.g., C1-C10 heteroalkyl or Ci-C6 heteroalkyl), C3-C10 

heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl. In one embodiment, Re is not 

hydrogen. 

[0046] By "alkanoyl" is meant an acyl radical -C(0)-Alk-, wherein Alk is an alkyl 

radical as defined herein. Examples of alkanoyl include acetyl, propionyl, butyryl, isobutyiyl, 
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valeryl, isovaleryl, 2-methyl-butyryl, 2,2-dimethylpropionyl, hexanoyl, heptanoyl, octanoyl and 

the like. 

[0047] As used herein, the term "heteroatom" includes oxygen (0), nitrogen (N), 

sulfur (S), silicon (Si), boron (B) and phosphorus (P). In one embodiment, heteroatoms are O, S 

and N. 

[0048] By "oxo" is meant the group =0. 

[0049] The symbol "R" is a general abbreviation that represents a substituent group as 

described herein. Exemplary substituent groups include alkyl, alkenyl, alkynyl, cycloalkyl, 

heteroalkyl, aryl, heteroaryl and heterocycloalkyl groups, each as defined herein. 

[0050] As used herein, the term "aromatic ring" or "non-aromatic ring" is consistent 

with the definition commonly used in the art. For example, aromatic rings include phenyl and 

pyridyl. Non-aromatic rings include cyclohexanes. 

[0051] As used herein, the term "fused ring system" means at least two rings, wherein 

each ring has at least 2 atoms in common with another ring. "Fused ring systems can include 

aromatic as well as non-aromatic rings. Examples of "fused ring systems" are naphthalenes, 

indoles, quinolines, chromenes and the like. Likewise, the term "fused ring" referes to a ring that 

has at least two atoms in common with the ring to which it is fused. 

[0052], The phrase "therapeutically effective amount" as used herein means that 

amount of a compound, material, or composition of the present disclosure, which is effective for 

producing a desired therapeutic effect, at a reasonable benefit/risk ratio applicable to any medical 

treatment. For example, a "therapeutically effective amount" is an amount effective to reduce or 

lessen at least one symptom of the disease or condition being treated or to reduce or delay onset 

of one or more clinical markers or symptoms associated with the disease or condition, or to 

modify or reverse the disease process. 

[0053] The terms "treatment" or "treating" when referring to a disease or condition, 

means producing a desired therapeutic effect. Exemplary therapeutic effects include delaying 

onset or reducing at least one symptom associated with the disease, positively affecting (e.g., 

reducing or delaying onset) a clinical marker associated with the disease and slowing or 

reversing disease progression. 

[0054] The term "pharmaceutical^ acceptable" refers to those properties and/or 

substances that are acceptable to a patient (e.g., human patient) from a toxicological and/or 

safety point of view. 
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[0055] The term "pharmaceutically acceptable salts" means salts of the compounds of 

the present disclosure, which may be prepared with relatively nontoxic acids or bases, depending 

on the particular substituents found on the compounds described herein. When compounds of 

the present disclosure contain relatively acidic functionalities (e.g., -COOH group), base addition 

salts can be obtained by contacting the compound (e.g., neutral form of such compound) with a 

sufficient amount of the desired base, either neat or in a suitable inert solvent. Examples of 

pharmaceutically acceptable base addition salts include lithium, sodium, potassium, calcium, 

ammonium, organic amino, magnesium and aluminum salts and the like. When compounds of 

the present disclosure contain relatively basic functionalities (e.g., amines), acid addition salts 

can be obtained, e.g., by contacting the compound (e.g., neutral form of such compound) with a 

sufficient amount of the desired acid, either neat or in a suitable inert solvent. Examples of 

pharmaceutically acceptable acid addition salts include those derived from inorganic acids like 

hydrochloric, liydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric, dipliosplioric, 

monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic 

and the like, as well as the salts derived from relatively nontoxic organic acids like formic, 

acetic, propionic, isobutyric, malic, maleic, malonic, benzoic, succinic, suberic, fumaric, lactic, 

mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, methanesulfonic, 2-

hydroxyethylsulfonic, salicylic, stearic and the like. Also included are salts of amino acids such 

as arginate and the like, and salts of organic acids like glucuronic or galactunoric acids and the 

like (see, for example, Berge et al, Journal of Pharmaceutical Science, 1977,66: 1-19). Certain 

specific compounds of the present disclosure contain both, basic and acidic, functionalities that 

allow the compounds to be converted into either base or acid addition salts. 

[0056] The neutral forms of the compounds can be regenerated, for example, by 

contacting the salt with a base or acid and isolating the parent compound in the conventional 

manner. The parent form of the compound can differ from the various salt forms in certain 

physical properties, such as solubility in polar solvents, but otherwise the salts are equivalent to 

the parent form of the compound for the purposes of the present disclosure. 

[0057] When a substituent includes a negatively charged oxygen atom "O", e.g., in 

COO'", then the formula is meant to optionally include a proton or an organic or inorganic 

cationic counterion (e.g., Na+), In one example, the resulting salt form of the compound is 

pharmaceutically acceptable. Further, when a compound of the present disclosure includes an 

acidic group, such as a carboxylic acid group, e.g., written as the substituent "-COOH1', 

CO2H" or "-C(0)2H", then the formula is meant to optionally include the corresponding "de-

protonated" form of that acidic group, e.g., "-COO'", "-C02"" or "-C(0)2~", respectively. 
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[0058] In addition to salt forms, the present disclosure provides compounds, which are 

in a prodrug form. Prodrugs of the compounds described herein are those compounds that 

readily undergo chemical changes under physiological conditions to provide the compounds of 

the present disclosure. Non-limiting examples of "pharmaceutically acceptable derivative" or 

"prodrug" include pharmaceutically acceptable esters, phosphate esters or sulfonate esters 

thereof as well as other derivatives of a compound of this present disclosure which, upon 

administration to a recipient, is capable of providing, either directly or indirectly, a compound of 

this present disclosure. In one embodiment, derivatives or prodrugs are those that increase the 

bioavailability of the compounds of this present disclosure when such compounds are 

administered to a mammal (e.g., by allowing an orally administered compound to be more 

readily absorbed into the blood stream) or which enhance delivery of the parent compound to a 

biological compartment (e.g., the brain or lymphatic system) relative to the parent species. 

[0059] Prodrugs include a variety of esters (i.e., carboxylic acid ester). Ester groups, 

which are suitable as prodrug groups are generally known in the art and include benzyloxy, 

di(Ci-C6)alkylaminoethyloxy, acetoxymethyl, pivaloyloxymethyl, phthalidoyl, 

ethoxycarbonyloxyethyl, 5-methyl-2-oxo-l ,3-dioxol-4-yl methyl, and (Ci-Ce)alkoxy esers, 

optionally substituted by N-morpholino and amide-forming groups such as di(Ci-C6)alkylamino. 

For example, ester prodrug groups include C1-C6 alkoxy esters. Those skilled in the art will 

recognize various synthetic methodologies that may be employed to form pharmaceutically 

acceptable prodrugs of the compounds of the present disclosure (e.g., via esterification of a 

carboxylic acid group). 

[0060] In an exemplary embodiment, the prodrug is suitable for treatment /prevention 

of those diseases and conditions that require the drug molecule to cross the blood brain barrier. 

In one embodiment, the prodrug enters the brain, where it is converted into the active form of the 

drug molecule. In another example, a prodrug is used to enable an active drug molecule to reach 

the inside of the eye after topical application of the prodrug to the eye. Additionally, prodrugs 

can be converted to the compounds of the present disclosure by chemical or biochemical 

methods in an ex vivo environment For example, prodrugs can be slowly converted to the 

compounds of the present disclosure when placed in a transdermal patch reservoir with a suitable 

enzyme or chemical reagent. 

[0061] Certain compounds of the present disclosure can exist in unsolvated forms as 

well as solvated forms, including hydrated forms. In general, the solvated forms are equivalent 

to unsolvated forms and are encompassed within the scope of the present disclosure. Certain 

compounds of the present disclosure can exist in multiple crystalline or amorphous forms 
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("polymorphs"). In general, all physical forms are of use in the methods contemplated by the 

present disclosure and are intended to be within the scope of the present disclosure. "Compound 

or a pharmaceutically acceptable salt, hydrate, polymorph or solvate of a compound" intends the 

inclusive meaning of "and/or", in that materials meeting more than one of the stated criteria are 

included, e.g., a material that is both a salt and a solvate is encompassed. 

[0062] The compounds of the present disclosure can contain unnatural proportions of 

atomic isotopes at one or more of the atoms that constitute such compounds. For example, the 

compounds can be radiolabeled with radioactive isotopes, such as for example tritium (^H), 

iodine-1.25 (125I) or carbon-14 (14C). All isotopic variations of the compounds of the present 

disclosure, whether radioactive or not, are intended to be encompassed within the scope of the 

present disclosure. Compounds described herein, in which one or more of the hydrogen atoms 

are replaced with another stable isotope of hydrogen (i.e., deuterium) or a radioactive isotope 

(i.e., tritium), are part of this disclosure. 

Compositions Including Stereoisomers 

[0063] Compounds of the present disclosure can exist in particular geometric or 

stereoisomeric forms. The present disclosure contemplates all such compounds, including cis-

and trans-isomers, (-)- and (-t-)-enantiomers, diastereomers, (D)-isomers, (L)-isomers, the 

racemic mixtures thereof, and other mixtures thereof, such as enantiomerically or 

diastereomerically enriched mixtures, as falling within the scope of the present disclosure. 

Additional asymmetric carbon atoms can be present in a substituent such as an alkyl group. All 

such isomers, as well as mixtures thereof, are intended to be included in this disclosure. When 

the compounds described herein contain olefmic double bonds or other centers of geometric 

asymmetry, and unless specified otherwise, it is intended that the compounds include both E and 

Z geometric isomers. Likewise, all tautomeric forms and mixtures of tautomers are included. 

[0064] Optically active (R)- and (5)-isomers and d and / isomers can be prepared using 

chiral synthons or chiral reagents, or resolved using conventional techniques. Resolution of the 

racemates can be accomplished, for example, by conventional methods such as crystallization in 

the presence of a resolving agent; chromatography, using, for example a chiral HPLC column; or 

derivatizing the racemic mixture with a resolving reagent to generate diastereomers, separating 

the diastereomers via chromatography, and removing the resolving agent to generate the original 

compound in enantiomerically enriched form. Any of the above procedures can be repeated to 

increase the enantiomeric purity of a compound. If, for instance, a particular enantiomer of a 

compound of the present disclosure is desired, it can be prepared by asymmetric synthesis, or by 
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derivatization with a chiral auxiliary, where the resulting diastereomeric mixture is separated and 

the auxiliary group cleaved to provide the pure desired enantiomers. Alternatively, where the 

molecule contains a basic functional group, such as an amino group, or an acidic functional 

group, such as a carboxyl group, diastereomeric salts can be formed with an appropriate optically 

active acid or base, followed by resolution of the diastereomers thus formed by fractional 

crystallization or chromatographic means known in the art, and subsequent recovery of the pure 

enantiomers. In addition, separation of enantiomers and diastereomers is frequently 

accomplished using chromatography employing chiral, stationary phases, optionally in 

combination with chemical derivatization (e.g., formation of carbamates from amines). 

[0065] As used herein, the term "chiral", "enantiomerically enriched" or 

"diastereomerically enriched" refers to a compound having an enantiomeric excess (ee) or a 

diastereomeric excess (de) of greater than about 50%, for example, greater than about 70%, such 

as greater than about 90%. In one embodiment, the compositions have higher than about 90% 

enantiomeric or diastereomeric excess, e.g., those compositions with greater than about 95%, 

greater than about 97% and greater than about 99% ee or de. 

[0066] The terms "enantiomeric excess" and "diastereomeric excess" are used in their 

conventional sense. Compounds with a single stereocenter are referred to as being present in 

"enantiomeric excess", those with at least two stereocenters are referred to as being present in 

"diastereomeric excess". The value of ee will be a number from 0 to 100, zero being racemic 

and 100 being enantiomerically pure. For example, a 90% ee reflects the presence of 95% of one 

enantiomer and 5% of the other(s) in the material in question. 

[0067] Hence, in one embodiment, the disclosure provides a composition including a 

first stereoisomer and at least one additional stereoisomer of a compound of the present 

disclosure. The first stereoisomer can be present in a diastereomeric or enantiomeric excess of at 

least about 80%, such as at least about 90%, and for example, at least about 95%. In another 

embodiment, the first stereoisomer is present in a diastereomeric or enantiomeric excess of at 

least about 96%, at least about 97%, at least about 98%, at least about 99% or at least about 

99.5%. In yet another embodiment, the compounds of the present disclosure is enantiomerically 

or diastereomerically pure (diastereomeric or enantiomeric excess is about 100%). Enantiomeric 

or diastereomeric excess can be determined relative to exactly one other stereoisomer, or can be 

determined relative to the sum of at least two other stereoisomers. In an exemplary embodiment, 

enantiomeric or diastereomeric excess is determined relative to all other detectable 

stereoisomers, which are present in the mixture. Stereoisomers are detectable if a concentration 
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of such stereoisomer in the analyzed mixture can be determined using common analytical 

methods, such as chiral HPLC. 

[0068] The term "JNK-mediated condition", "c-Jun N-terminal kinase mediated 

disorder" or any other variation thereof, as used herein means any disease or other condition in 

which JNK. is known to play a role, or a disease state that is associated with elevated activity or 

expression of JNK. For example, a "JNK-mediated condition" may be relieved by inhibiting 

JNK activity. Such conditions include, without limitation, inflammatory diseases, autoimmune 

diseases, destructive bone disorders, proliferative disorders, cancer, infectious diseases, 

neurodegenerative diseases, allergies, reperfiision/ischemia in stroke, heart attacks, angiogenic 

disorders, organ hypoxia, vascular hyperplasia, cardiac hypertrophy, thrombin-induced platelet 

aggregation, and conditions associated with prostaglandin endoperoxidase synthase-2. 

[0069] The term "neurological disorder" refers to any undesirable condition of the 

central or peripheral nervous system of a mammal. The term "neurological disorder" includes 

neurodegenerative diseases (e.g., Alzheimer's disease, Parkinson's disease and amyotrophic 

lateral sclerosis), neuropsychiatric diseases (e.g. schizophrenia and anxieties, such as general 

anxiety disorder). Exemplary neurological disorders include MLS (cerebellar ataxia), 

Huntington's disease, Down syndrome, multi-infarct dementia, status epilecticus, contusive 

injuries (e.g. spinal cord injury and head injury), viral infection induced neurodegeneration, (e.g. 

AIDS, encephalopathies), epilepsy, benign forgetfulness, closed head injury, sleep disorders, 

depression, (e.g., bipolar disorder), dementias, movement disorders, psychoses, alcoholism, post­

traumatic stress disorder and the like. "Neurological disorder" also includes any undesirable 

condition associated with the disorder. For instance, a method of treating a neurodegenerative 

disorder includes methods of treating loss of memory and/or loss of cognition associated with a 

neurodegenerative disorder. Such method would also include treating or preventing loss of 

neuronal function characteristic of neurodegenerative disorder. 

[0070] The term "neurodegenerative diseases" includes any disease or condition 

characterized by problems with movements, such as ataxia, and conditions affecting cognitive 

abilities (e.g., memory) as well as conditions generally related to all types of dementia. 

"Neurodegenerative diseases" may be associated with impairment or loss of cognitive abilities, 

potential loss of cognitive abilities and/or impairment or loss of brain cells. Exemplary 

"neurodegenerative diseases" include Alzheimer's disease (AD), diffuse Lewy body type of 

Alzheimer's disease, Parkinson's disease, Down syndrome, dementia, mild cognitive impairment 

(MCI), amyotrophic lateral sclerosis (ALS), traumatic brain injuries, ischemia, stroke, cerebral 

ischemic brain damage, ischemic or hemorrhaging stroke, multi-infarct dementia, hereditary 
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cerebral hemorrhage with amyloidosis of the dutch-type, cerebral amyloid angiopathy (including 

single and recurrent lobar hemorrhages), neurodegeneration induced by viral infection (e.g. 

AIDS, encephalopathies) and other degenerative dementias, including dementias of mixed 

vascular and degenerative origin, dementia associated with Parkinson's disease, dementia 

associated with progressive supranuclear palsy and dementia associated with cortical basal 

degeneration, epilepsy, seizures, and Huntington's disease. 

[0071] "Pain" is an unpleasant sensory and emotional experience. Pain 

classifications have been based on duration, etiology or pathophysiology, mechanism, intensity, 

and symptoms. The term "pain" as used herein refers to all categories of pain, including pain 

that is described in terms of stimulus or nerve response, e.g., somatic pain (normal nerve 

response to a noxious stimulus) and neuropathic pain (abnormal response of a injured or altered 

sensory pathway, often without clear noxious input); pain that is categorized temporally, e.g., 

chronic pain and acute pain; pain that is categorized in terms of its severity, e.g., mild, moderate, 

or severe; and pain that is a symptom or a result of a disease state or syndrome, e.g., 

inflammatory pain, cancer pain, AIDS pain, arthropathy, migraine, trigeminal neuralgia, cardiac 

ischaemia, and diabetic peripheral neuropathic pain (see, e.g., Harrison's Principles of Internal 

Medicine, pp. 93-98 (Wilson et al., eds., 12th ed. 1991); Williams et al., J. of Med. Chem. 42: 

1481-1485 (1999), herein each incorporated by reference in their entirety). "Pain" is also meant 

to include mixed etiology pain, dual mechanism pain, allodynia, causalgia, central pain, 

hyperesthesia, hyperpathia, dysesthesia, and hyperalgesia. 

Compositions 
[0072] In various aspects, the present disclosure provides a compound having a 

structure according to Formula (I): 

or a salt or solvate thereof. 

[0073] In Formula (I), ring A is chosen from substituted or unsubstituted aryl (e.g., 

phenyl) and substituted or unsubstituted heteroaryl. In one example, ring A is a 5-membered 

Cy 

(I) 
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heteroaromatic ring. In one example, the 5-membered heteroaromatic ring comprising from 1 to 

3 heteroatoms chosen from 0, S and N (e.g., thiophene, thiazole, or oxazole). In another 

example, ring A is a 5-membered heteroaromatic ring containing at least one sulfur atom (e.g., 

thiophene, thiazole). In another example, ring A is a 6-membered heteroaromatic ring. In one 

example, the 6-membered heteroaromatic ring comprises from 1 to 4 heteroatoms chosen from 

0, S and N (e.g., pyridyl or pyrimidyl). The above 6-membered heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents, and the above 5-membered heteroaromatic 

ring is optionally substituted with 1 or 2 susbtituents, wherein each substituent is independently 

chosen from substituted or unsubstituted alkyl (e.g., Ci-Ce-alkyl), substituted or unsubstituted 

alkenyl (e.g., Q-Cg-alkenyl), substituted or unsubstituted alkynyl (e.g., CrC6-alkynyl), haloalkyl 

(e.g., Ci-C6-haloalkyl), substituted or unsubstituted heteroalkyl (e.g., 2- to 6-membered 

heteroalkyl), substituted or unsubstituted cycloalkyl (e.g., Cs-Ce-cycloalkyl), substituted or 

unsubstituted heterocycloalkyl (e.g., 3- to 8-membered heterocycloalkyl), substituted or 

unsubstituted aryl (e.g., phenyl), substituted or unsubstituted heteroaryl (e.g., 5- or 6-membered 

heteroaryl), CN, halogen, OR12, SR12, NR12R13, C(0)R14, C(0)NR12R13, 0C(0)NR12R13, 

C(0)0R12, NRl5C(0)R14, NR15C(0)0R12, NRl5C(0)NR12R13: NRi5C(S)NR12Rn, NR15S(0)2Rw, 

S(0)2NR12R13, S(0)R14 and S(0)2R14, wherein R12, R13 and R15 are independently chosen from 

H, acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg 

cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R12 and Rlj, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring. R14 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl, CrCg cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

[0074] In Formula (I), Ca and Cb are carbon atoms, which are adjacent to each other 

and are both part of ring A. 

[0075] In Formula (I), Z is a 5- or 6-membered heteroaromatic ring (e.g., triazole, 

oxazole, oxadiazole, imidazole, tetrazole, pyrazole, pyridine, pyrazine and the like). Exemplary 

Z groups are described herein below. 

[0076] In one example, when ring A is thiophene, then Z is not a thiazole-2-yl or 

benzo[i]thiazol-2-yl. In another example, when ring A is thiophene, then Z is not 1H-

benzo|Xjimidazole~2-yl. In yet another example, when ring A is thiophene, then Z is not methyl 

or ethyl-substituted thiazole. In another example, when ring A is thiophene, then Z is not 

substituted (e.g., alkyl-substituted) or unsubstituted thiazoles and substituted or unsubstituted 
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benzothiazoles. In another example, when ring A is thiophene, then Z is not substituted or 

unsubstituted benzimidazoles. In a further example, when ring A is thiazole, then Z is not 

substituted or unsubstituted benzimidazoles. In yet another example, when ring A is thiazole, 

then Z is not l#4>enzo[<i]imidazole-2-yl. 

[0077] In one example, when A is thiophene, then Z is not: 

[0078] In another example, when A is thiophene, then Z is not: 

[0079] In a further example, when A is thiophene, then Z is not: 

In another example, when A is thiophene or thiazole, then Z is not: 

[0081] In one example, when ring A is thiophene, then Z is other than oxadiazole. 

In another example, when ring A is thiophene, then Z is other than substituted (e.g., phenyl-

substituted) oxadiazole. In yet another example, when ring A is thiophene, then Z is other than 

oxadiazole substituted with phenyl or substituted phenyl. In yet another example, when ring A is 

thiophene, then Z is other than oxadiazole, wherein the oxadiazole is substituted with a 

phenyl, 4-methyl-phenyl, or a 4-ethyl-phenyI group. In another example, when ring A is methyl-

or ethyl-substituted thiophene, then Z is other than oxadiazole. 

33 



[0082] In another example, when ring A is thiophene, then Z is other than 

pyrimidinone. In another example, when ring A is thiophene, then Z is other than substituted 

pyrimidinone (e.g., pyrimidinone substituted with at least one of hydroxy, carboxy or hydroxy-

methylene). 

[0083] In Formula (I), R5 is chosen from H. substituted or unsubstituted alkyl (e.g., 

C\-C& alkyl), substituted or unsubstituted C3-C6 cycloalkyl and acyl (e.g., acetyl). 

[0084] In Formula (I), W is chosen from substituted or unsubstituted alkylene (e.g., 

substituted or unsubstituted C1-C10 alkylene). In one example, W is C1-C10 alkylene optionally 

substituted with from 1 to 6 substituents chosen from Ri0 and R31 defined as hereinbelow for 

Formulae (X) and (XI). I11 another example, W is straight chain alkylene represented by the 

formula -(CR^R15)^-, wherein n is chosen from 1 to 10 and R10 and R11 are defined as 

hereinbelow for Formulae (X) and (XI). In yet another example, W is a straight carbon chain 

represented by -(CH2V-, wherein n is from 1 tolO (e.g., n is chosen from from 1 to 3 or n is 1 or 

2). In another example W is C1-C4 alkylene optionally substituted with from 1 to 4 substituents 

chosen from R10 and R11 as defined herein. In a further example, W is substituted or 

unsubstituted methylene, e.g., -CR10RU- wherein R10 and R11 are defined as hereinbelow for 

Formulae (X) and (XI). In a further example, W is methylene, optionally substituted with one or 

two substituents chosen from Ci-Cg alkyl, Ci-Ce cycloalkyl, C\-C<s alkoxy, CN and halogen (e.g., 

F, CI or Br). In a one example, W is unsubstituted methylene (-CH2-). 

[0085] Cy in Formula (I) represents a ring or fused ring system. In one example, Cy 

is chosen from substituted or unsubstituted cycloalkyl (e.g., substituted or unsubstituted C,rCg 

cycloalkyl), substituted or unsubstituted heterocycloalkyl (e.g., substituted or unsubstituted 3- to 

8-membered heterocycloalkyl), substituted or unsubstituted aryl (e.g., phenyl), substituted or 

unsubstituted heteroaryl (e.g., pyridyl) and a fused ring system. Exemplary Cy are described 

hereinbelow. 

[0086] In one example, ring Z in Formula (I) is a 5-membered heteroaromatic ring and 

the compound of the present disclosure has a structure according to Formula (II): 
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Y2 Y4 (II) 

or a salt or solvate thereof, wherein A, Ca, Cb, R5, W and Cy are defined as for Formula (I), 

above. 

[0087] In Formula (II), Y1 is chosen from N, O and S. Y2, Y3 and Y4 are 

independently chosen from S, 0, N, NR3 and CR4 In one example, at least one of Y1 and Y2 is 

N. Each R3 and each R4 is independently chosen from H, substituted or unsubstituted alkyl (e.g., 

Ci-Ce-alkyI), substituted or unsubstituted alkenyl (e.g., Ci-C6-allcenyl), substituted or 

unsubstituted alkynyl (e.g., Ci-Ce-alkynyl), haloalkyl (e.g., Ci-Q-haloalkyl), substituted or 

unsubstituted heteroalkyl (e.g., 2- to 6-membered heteroalkyl), substituted or unsubstituted 

cycloallcyl (e.g.. C3-C6-cycloalkyl), substituted or unsubstituted heterocycloalkyl (e.g., 3- to 8-

membered heterocycloalkyl), substituted or unsubstituted aryl (e.g., phenyl), substituted or 

unsubstituted heteroaryl (e.g., 5- or 6-membered heteroaryl), CN, halogen, OR17, SR17, NR17R18, 

C(0)R19, C(0)NR17R18, 0C(0)NR17R18, C(0)0R17, NR20C(O)R19, NR20C(O)OR!7, 

NR20C(O)NRl7RiS, NR20C(S)NRl7R18, NR20S(O)2R19, S(0)2NRnR1B, S(0)R19 and S(0)2R19, 

wherein R17, RlS and R20 are independently chosen, from H, acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl, wherein R17 and R18, together with the nitrogen atom to which they are bound 

are optionally joined to form a 5- to 7-membered heterocyclic ring. R19 is independently chosen 

from acyl, Ci-C«-a!kyl, 2- to 6-membered heteroaUcyl, aryl (e.g., phenyl), 5- or 6-membered 

heteroaryl, C3-C-8 cycloalkyl and 3- to 8-membered heterocycloalkyl. In one example, each R3 is 

independently chosen fromH, alkyl (e.g., Ci-Ce-alkyI), alkenyl (e.g., Ci-Ce-alkenyl), alkynyl 

(e.g., Ci-Ce-alkynyl), haloalkyl (e.g., Ci-C6-haloalkyl), heterocycloalkyl (e.g., 3- to 8-membered 

heterocycloalkyl), cycloallcyl (e.g., C3-Gs-cyc!oalkyl), aryl (e.g., phenyl) and heteroaryl. In 

another example, each R4 is independently chosen from H, alkyl (e.g., Ci-C6-alkyl), alkenyl (e.g., 

Ci-C6-allcenyl), alkynyl (e.g., CrC6-alkynyl), haloalkyl (e.g., Ci-Ce-haloalkyl), heterocycloalkyl 

(e.g., 3- to 8-membered heterocycloalkyl), cycloalkyl (e.g., C3-C6-cycloalkyl), aryl (e.g., phenyl), 

heteroaryl, CN, halogen, OR17, SR17 and NR17R18, wherein R17 and R18 are defined as above. 
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Alternatively, any of the R3 substituents and/or R4 substituents, together with 

the atoms to which they are attached, form a 5- to 7-membered ring. For example, if two of Y , 

Y", and Y4 are NR3, then the two R3 groups may form a 5- to 7-membered ring. In another 

embodiment, if two ofY2, Y3, and Y4are CR4, then the two R4 groups may form a 5- to 7-

membered ring. In yet another embodiment, if one of Y2, Y\ and Y4 is NR3 and a second of Y2, 

Y3, and Y4 is CR4, then the R3 and R4 groups may form a 5- to 7-membered ring. 

[0089] In another example, in Formual (II), Y1 is N. In a further example, Y! is N and 

Y2, Y3 and Y4 form a triazole, thiazole, oxazole, oxadiazole, imidazole, pyrazole ortetrazole 

ring. In yet another example, Y1 is N and Y2, Y3 and Y4 form a triazole ring. 

[0090] In one example, in Formula (II), when Y3 and Y4 are both CR4 and Y1 is N, 

then Y2 is other than S. In another example, when Y3 and Y4 are both CR4 and Y2 is N, then Y1 

is other than S. In a further example, when A is thiophene, then the moiety: 

/ 

Y 

is not thiazole. In a further example, when A is thiophene, then the above moiety is not 

benzothiazole. In a further example, when A is thiophene, then the above moiety is not 

benzimidazole. In a further example, when A is thiazole, then the moiety is other than 

benzimidazole. In a further example, when A is thiophene or thiazole, then the above moiety is 

not thiazole-2-yl, benzo[<r/]thiazol-2-yl or l//"-benzo[<2]imidazole-2-yl. 

[0091] In another example, in Formula (II), when Y2 is NR."5, then R3 is H. In another 

example, in Formula (II), when Y2 is CR4, then R4 is H. 

[0092] In another example, in Formula (H), W is substituted or unsubstituted 

methylene. In a further example, W is -CH2-. In another example, each R"1 is H. In yet another 

example, each R4 is chosen from H and methyl. In a further example, in Formula (II), R5 is H. 

In another example, in Formula (II), W is methylene and R5 is H. 

Ring A 

[0093] In one example, in Formula (I) and Formula (II), ring A is a 5- membered 

heteroaromatic ring. In another example, in Formula (I) and Formula (II), ring A is a 6-

membered aromatic or heteroaromatic ring. Exemplary rings for A include phenyl, pyridine, 

thiophene, thiazole and oxazole. In a one example, in Formula (I) or (II), ring A is chosen from 

thiophene and thiazole. In another example, in Formula (I) or (II), ring A is chosen from 



thiophene and thiazole, wherein the thiophene is optionally substituted with 1 or 2 substituents 

and the thiazole is optionally substituted with 1 substituent, wherein each substituent is 

independently chosen from Ci-C4 alkyl (e.g., methyl, ethyl, iso-propyl, zerf-butyl), C3-C6 

cycloalkyl (e.g., cyclopropyl), C1-C4 haloalkyl (e.g., CF3, CHF2, CH2F, CH2CF3), halogen (e.g., 

F, CI. Br) and CN. In another example, ring A is thiophene or thiazole, Y1 is N and Y2, Y3 and 

Y4 form a triazole ring. 

[0094] In yet another example, ring A is a 5-membered heteroaromatic ring and the 

compounds of Formula (II) have a structure according to Formula (Ula) or Formula (nib): 

or a salt or solvate thereof, wherein Z, Rs, W, Cy, Y3, Y2, Y3 and Y4 are defined as for Formula 

(I) and Formula (II), above. 

[0095] In Formula (Ula) and (111b), X1, X2 and X3 are independently chosen from S, 

O, N, NR1 and CR2, with the proviso that at least one of X1, X2 and X"1 is other than CR2. R1 is 

chosen from H, substituted or unsubstituted alkyl (e.g., Ci~C6-alkyl), substituted or unsubstituted 

alkenyl (e.g., Ci-Ce-alkenyl), substituted or unsubstituted alkynyl (e.g., Ci-Ce-alkynyl), haloalkyl 

(e.g., Ci-Ce-haloalltyl), substituted or unsubstituted cycloalkyl (e.g., C3-Ce-cycloaIkyl), 

substituted or unsubstituted heterocycloalkyl (e.g., 3- to 8-membered heterocycloalkyl), 

substituted or unsubstituted aryl (e.g., phenyl), substituted or unsubstituted heteroaryl (e.g., 

pyridyl). In one example, R1 is chosen from H, substituted or unsubstituted Ci-Cg alkyl (e.g., 

methyl or ethyl) and C1-C3 haloalkyl. 

Cy 

Cy 

(ilib) 
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[0096] In Formula (Ilia) and (Illb), each R2 is independently chosen from aryl group 

substituents as defined herein. In one example, each R is independently chosen from H, 

substituted or unsubstituted alkyl (e.g., Ci-Ce-alkyl), substituted or unsubstituted alkenyl (e.g., 

Ci-Ce-alkenyl), substituted or unsubstituted alkynyl (e.g., Ci-Ce-alkynyl), haloalkyl (e.g., Ct-Ce­

ll aloalkyl), substituted or unsubstituted heteroaUcyl (e.g., 2- to 6-membered heteroalkyl), 

substituted or unsubstituted cycloallcyl (e.g., C3-C6-cycloalkyl), substituted or unsubstituted 

heterocycloalkyl (e.g., 3- to 8-membered heterocycloalkyl), substituted or unsubstituted aryl 

(e.g., phenyl), substituted or unsubstituted heteroaryl (e.g., 5- or 6-membered heteroaryl), CN, 

halogen, OR22, SR22, NR22R23, C(0)R24, C(0)NR22R23, 0C(0)NR22R23, C(0)0R22, 

NR25C(0)R24, NR25C(0)0R22, NR25C(0)NR22R23, NR25C(S)NR22R23, NR25S(0}>R24, 

S(0)2NR22R23, S(0)R24 and S(0)2R24, wherein R22, R23 and R25 are independently chosen from 

H, acyl, Ct-C6-allcyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 
12 13 cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R and R , together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring. R24 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl. In one example, each R2 is independently chosen from H, C1-C4 alkyl (e.g., 

methyl, ethyl, wo-propyl, ten-butyl), C3-C6 cycloalkyl (e.g., cyclopropyl), C1-C4 haloalkyl (e.g., 

CF3, CHF2, CH2F, CH2CF3), halogen (e.g., F, CI. Br) and CN. 

[0097] In a further example, the compounds of the present disclosure have a structure 

according to Formula (IV), Formula (V), Formula (VI) or Formula (VII): 

Cy 

(IV) 
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(V); 

Yz Y« 

' \OI 
Y2 Y4 (VII) 

or a salt or solvate tliereof, wherein Cy, W, R5, Y1, Y2, Y3 and Y4 are defmed as hereinabove in 

Formulae (I), (II) and (III), respectively. 

[0098] In Formulae (IV) to (VII), R2 and R2a are each defined as R2 in Formula (Ula) 

and (Illb). In one example, R2 and R2* are independently chosen from H, C1-C4 alkyl (e.g., 

methyl, ethyl, wo-propyl, zm-butyl), Cs-Cg cycloalkyl (e.g., cyclopropyl), C1-C4 haloalkyl (e.g., 

CF3. CHF2, CH2F, CH2CF3), halogen (e.g., F, CI. Br) and CN. In another example, R2 and R2a 

are both H. In yet another example, at least one of R2 and R2a is halogen (e.g., F, CI, Br). In a 

further example, at least one of R2 and R2a is CN. In another example, at least one of R2 and R2a 

is methyl. 

RingZ 
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[0099] In one embodiment, ring Z is chosen from 5-membered and 6-membered 

heteroaromatic rings. Exemplary 6-membered heteroaromatic rings for Z include pyridines and 

pyrazines. In vitro biological activity of the compounds of the present disclosure is generally 

higher when ring Z is connected to ring A via a carbon atom of ring Z (as shown above in 

Formulae H-VII) as opposed to being connected via a nitrogen atom of ring Z. Hence, in one 

example, ring Z is connected to the remainder of the molecule via a carbon atom. 

[00100] In vitro biological activity of a compound of the present disclosure is 

generally higher when Z does not include a substituent (e.g., a methyl group) at the atom, which 

is immediately adjacent to the ring connection connecting rings Z and A. Hence, in another 

example, when Y2 is NR3, then R3 is H. In another example, when Y2 is CR4, then R4 is H. 

[00101] Exemplary 5-membered heteroaromatic rings for Z in Formula (I) or (111b) or 

the moiety: 

in Formulae (II), (Ilia) and (IV) to (VII) include triazoles (e.g., 1,2,3-triazoles or 1,2,4-triazoles), 

oxazoles, isoxazoles, thiazoles, isothiazoles, tetrazoles, oxadiazoles (e.g., 1,2,4-oxadiazoles or 

1,3,4-oxadiazoles), thiadiazoles (e.g., 1,2,4-thiadiazoles or 1,3,4-thiadiazoles), pyrazoles, 

imidazoles and tetrazoles. In another example, ring Z has a structure, which is chosen from: 

wherein Y5 is chosen from O, S and NR3, wherein R^ is defmed as for Formula (II), above. In 

one example, each R" is independently chosen from H, alkyl (e.g., Cj-Co-alkyl), alkenyl (e.g., 

Ci-Co-alkenyl), alkynyl (e.g., Ci-C6-alkynyl), haloalkyl (e.g., Ci-Cc-haloalkyl), heterocycloalkyl 

(e.g., 3- to 8-membered heterocycloalkyl), cycloalkyl (e.g., C.rCf,-cycloalkyl), aryl (e.g., phenyl) 
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and heteroaryl. In another example, R3 in the above structures is chosen from H, C1-C3 alkyl 

(e.g., methyl) and C1-C3 haloalkyl. 

[00102] I11 the above structures, R4 and R4a are independently chosen and are each 

defined as R4 in Formula (II), above. In one example, R4 and R4a are independently chosen from 

H, alkyl (e.g., C]-C6-alkyl), alkenyl (e.g., Ci-Ce-alkenyl), alkynyl (e.g., Ci-Ce-alkynyl), haloalkyl 

(e.g., Ci-Ce-haloalkyl), heterocycloalkyl (e.g., 3- to 8-membered heterocycloalkyl), cycloalkyl 

(e.g., C3-C6-cycloalltyl), aryl (e.g., phenyl), heteroaryl, CN, halogen, OR17, SR17 and NRnRi8, 

wherein R17 and R18 are defmed as above. In another example, R4 and R4a in the above 

structures are independently chosen from H, substituted or unsubstituted C1-C3 alkyl (e.g., 

methyl), C3-C6 cycloalkyl (e.g., cyclopropyl) and NR1 'R58. In another example, R4a in the above 

structures is H. In yet another example in the above structures, R4 is H. hi yet another example 

R3 in the above' structures is H. In a further example in the above structures, R3, R4 and R4a are 

[00103] Alternatively, any of the R3 substituents and/or R4 substituents, together with 

the atoms to which they are attached, form a 5- to 7-membered ring. For example, if two of Y2, 

Y\ and Y4 are NR3, then the two R3 groups may form a 5- to 7-membered ring. In another 

embodiment, if two of Y2, Y3, and Y4 are CR4, then the two R4 groups may form a 5- to 7-

membered ring. In yet another embodiment, if one of Y2, Y3, and Y4 is NR"* and a second of Y2, 

Y3, and Y4 is CR4, then the R3 and R4 groups may form a 5- to 7-membered ring. 

[00104] In one example, ring Z in Formula (I) or (Illb) or the moiety: 

each H. 

Y4—Y3 

in any of the above formulae and embodiments , is chosen from: 
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or a tautomer or mixture of tautomers thereof, wherein R4, R4a and R3 are 

defmed as hereinabove. In one example, R4, R4a and R3 are independently chosen from H, 

substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or 

unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or 

unsubstituted aryl, substituted or unsubstituted heteroaryl, OR17 and NR1 'R18, wherein R57 and 

R18 are independently chosen from H, substituted or unsubstituted alkyl. substituted or 

unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, 

and wherein R17 and R18, together with the nitrogen atom to which they are attached, are 

optionally joined to form a 5- to 7-membered ring. In the above structures, at least two of R3, R4 

and R4a> Rn and R18, together with the atoms to which they are attached, are optionally joined to 

form a 5- to 7-membered ring. For example, one of R3, R4 and R4a and one of R17 andRlg, 

together with the atoms to which they are attached, are optionally joined to form a 5- to 7-

membered ring. In another example, R3 and R4 or R4 and R4a, together with the atoms to which 

they are attached, are optionally joined to form a 5- to 7-membered ring. In one embodiment, in 

any of the above structures, R' is H. 
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In one embodiment,, in the above structures, R4a is H. In another embodiment, 

in the above structures, R4 is H, methyl, cyclopropyl or amino. In yet another embodiment, in 

the above structures, R4a (when present) is H and R4 is H. In yet another embodiment, in the 

above structures, R4a (when present) is H and R4 is methyl. In a further embodiment, in the 

above structures, R4a (when present) is H and R4 is cyclopropyl. 

[00107] In one example, Z in Formula (I) or (Illb) or the moiety: 

toy 
Y4 Y3 

in any of the above formulae and embodiments, is chosen from: 

x/W 

v/W» vAA< 

v/V\/ 

»/w 

N ^ NH 

O ^=N S 

-N ; CH3 • • CH3 • \=f/ . CH3 

vA/V 

N/ S 

N N = 

: W: 
j\r^ 

CH, 

%/W 

>/W 

vAA/ j 

N. 
-S / y~~NH ^N~N 

CH3 • NH; H3^ ; HN—N ; and CH3 

or a tautomer or mixture of tautomers thereof. 

In one embodiment, Z in Formula (I) or (Illb) or any of the formulae above is a 

triazole. In one example according to this embodiment, Z has the formula: 
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\ 
R18 

wherein R~, R17 and R18 are defmed as herein above. In one example, in the above structure, R? 

and one of R57 and Rls, together with the atoms to which they are attached, are optionally joined 

to form a 5- to 7-membered ring. In another example, in the above structure, RJ is H. 

[00109J In another example, Z in Formula (I) is a triazole and the compounds of the 

present disclosure have a structure according to Formula (Villa), Formula (Vlllb) or Formula 

(VIHc): 

Cy 

(Villa) 

Cy 

/ 
,N—R5 

(Vlllb) 
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Cy 

R3 (VIIIc) 

or a tautomer, mixture of tautomers, salt or solvate thereof. 

[00110] In Formulae (Villa), (VIHb) and (VIHc), ring A, Ca, Cb, R3, R4, R\ W and Cy 

are defmed as hereinabove. In one example, R4 is H. In another example, R4 is methyl. In 

Formula (Vlllb), R3 and R4, together with the atoms to which they are attached, are optionally 

joined to form a 5- to 7-membered ring. 

[00111] In one example, in Formula (Villa), ring A is chosen from thiophenes and 

thiazol.es. In a farther example, the compounds of the present disclosure have a structure . 

according to one of Formula (IVa), Formula (Va), Formula (Via) and Formula (Vila): 

Cy 
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(Va); 

or a tautomer, mixture of tautomers, salt or solvate thereof, wherein Cy, W, R4 and R5 are 

defined as for Formula (I), above. R2 and R2a are defmed as in Formulae (IV) to (VII) 

hereinabove. In one example, R4 is H or methyl. 

[0011.2] Exemplary 6-membered heteroaromatic rings for Z, e.g., in Formula (I) and 

Formula (Illb), include pyridines, pyrazines. pyrimidines, pyridazines and triazines (e.g., 1,2,3-

triazines; 1,2,4-triazines or 1,3,5-triazines). In one example, Z in Formula (I) or (Illb) has a 

structure, which is chosen from: 
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; and 

/ / 

THR18)O 
N 

wherein 11 is an integer chosen from 0 to 4, m is an integer chosen from 0 to 3 and o is an integer 

chosen from 0 to 2. Each R16 is independently chosen from H, substituted or unsubstituted alkyl 

(e.g., Ci-C6-alkyl), substituted or unsubstituted alkenyl (e.g., Cj-Gs-aUcenyl), substituted or 

unsubstituted alkynyl (e.g., Ci-Ce-alkynyi), haloalkyl (e.g., Ci-C6-haloalkyl), substituted or 

unsubstituted heteroalkyl (e.g., 2- to 6-membered heteroaUcyl), substituted or unsubstituted 

cycloalkyl (e.g., Cs-Ce-cycloalkyl), substituted or unsubstituted heterocycloalkyl (e.g., 3- to 8-

membered heterocycloalkyl), substituted or unsubstituted aryl (e.g., phenyl), substituted or 

unsubstituted heteroaryl (e.g., 5- or 6-membered heteroaryl), CN, halogen, OR"2, SR32, NR32R33, 

C(0)R34, C(0)NR32R33, 0C(0)NR32R33, C(0)0R32, NR35C(0)RM, NR3SC(0)0R32, 

NR35C(0)NR32R33, NR35C(S)NR32R3\ NR35S(0)2R34, S(0)2NR32R33, S(0)R34 and S(0)2R34, 

wherein R32, R33 and R35 are independently chosen from H, acyl, Ci-C^-alkyl, 2- to 6-membered 

heteroaUcyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 
"32 33 heterocycloalkyl, wherein R' and R ', together with the nitrogen atom to which they are bound 

are optionally joined to form a 5- to 7-membered heterocyclic ring. R34 is independently chosen 

from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, CrCg 

cycloalkyl and 3- to 8-membered heterocycloalkyl. Adjacent R16, together with the carbon 

atoms to which they are attached, are optionally joined to form a 5- to 7-membered ring. 

[00113] In another example, Z is a fused ring system, which includes at least one of the 

above 5- or 6-membered rings. In one example, Z is chosen from benzo- or pyrido-imidazoie, 

benzo- or pyrido-oxazole, benzo- or pyrido-thiazole, benzo- or pyrido-isoxazole and benzo- or 

pyrido-isothiazole. 

[00114] In one example, when ring A is thiophene, then Z is other than oxadiazole. 

In another example, when ring A is thiophene, then Z is otherthan substituted (e.g., phenyl-

substituted) oxadiazole. In yet another example, when ring A is thiophene, then Z is other than 

oxadiazole substituted with phenyl or substituted phenyl. In yet another example, when ring A is 

thiophene, then Z is other than oxadiazole, wherein the oxadiazole is substituted with a 
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phenyl, 4-methyl-phenyl, or a 4-ethyl-phenyl group. In another example, when ring A is methyl-

or ethyl-substituted thiophene, then Z is other than oxadiazole. 

[0011.5] In another example, when ring A is thiophene, then Z is other than 

pyrimidinone. In another example, when ring A is thiophene. then Z is other than substituted 

pyrimidinone (e.g., pyrimidinone substituted with at least one of hydroxy, carboxy or hydroxy-

methylene) 

W 

[001.16] In another example according to any of the above embodiments of Formulae 

(I) to (IX), W is straight chain alkylene represented by -(CR10Rn)n- wherein n is chosen from 1 

to 10 and R10 and R11 are defined as hereinbelow for Formulae (X) and (XI). In another 

example, W is straight chain alkylene represented by -(CH2)n~, wherein n is chosen from 1 to 

10. In one embodiment, n is 1 or 2. In yet another example according to any of the above 

embodiments of Formula (I) to (IX), W is unsubstituted methylene (-CH2--). 

[00117] The present disclosure further provides a compound, having a structure 

according to Formula (X) or Formula (XI): 

or a salt or solvate thereof, wherein Z, R5 and Cy are defmed as for Formula (I) above. 

[00118] In Formula (X) and Formula (XI), X1 and X3 are independently chosen from N 

and CR2a. R2 and R2a are each independently defmed as R2 in Formula (Ilia) and Formula (Illb). 

In one example, R2 and R23 are independently chosen from H, substituted or unsubstituted C1-C10 

alkyl, substituted or unsubstituted 3- to 10-membered heteroaUcyl, substituted or unsubstituted 

(X) 

(XI) 
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C3-C8 cycloallcyl, substituted or unsubstituted 3- to 8-membered heterocycloalkyl, substituted or 

unsubstituted aryl (e.g., phenyl), substituted or unsubstituted heteroaryl (e.g., pyridyl), CN and 

halogen. In another example, R2 and R2a are independently chosen from H, C1-C4 alkyl (e.g., 

methyl, ethyl, wo-propyl, /m-butyl), C3-C6 cycloalkyl (e.g., cyclopropyl), C1-C4 haloalkyl (e.g., 

CF3, CHF2, CHoF, CH2CF3), halogen (e.g., F, CI or Br) and CN. In one example., R2 and R2a are 

independently chosen from H, methyl, halogen and CN. 

[00119] In Formula (X) and Formula (XI), R10 and Ru are independently chosen from 

H, substituted or unsubstituted alkyl (e.g., Cj-Ce-alkyl), substituted or unsubstituted alkenyl (e.g., 

Ci-Cg-alkenyl), substituted or unsubstituted alkynyl (e.g., Ci-Ce-alkynyl), haloalkyl (e.g., Ci-Cg-

haloalkyl), substituted or unsubstituted heteroalkyl (e.g., 2- to 6-membered heteroalkyl), 

substituted or unsubstituted cycloallcyl (e.g., C3-C6-cycloalkyl), substituted or unsubstituted 

heterocycloalkyl (e.g., 3- to 8-membered heterocycloalkyl), substituted or unsubstituted aiyl 

(e.g., phenyl), substituted or unsubstituted heteroaryl (e.g., 5- or 6-membered heteroaryl), CN, 

halogen, OR42, SR42, NR42R43, C(0)R44, C(G)NR42R43, 0C(0)NR42R43, C(0)0R42, 

NR45C(0)R44f NR45C(0)0R42, NR45C(0)NR42R43, NR45C(S)NR42R43, NR45S(D)2R44, 

S(0)2NR42R4\ S(0)R44 and S(0)2R44, wherein R42, R43 and R4;; are independently chosen from 

H, acyl, Ci-Cg-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg 

cycloallcyl and 3-to 8-membered heterocycloalkyl, wherein R42and R43, together with the 

nitrogen atom to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring. R44 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg cycloallcyl and 3- to 8-membered 

heterocycloalkyl. In one example, R10 and R11 are both H. 

[00120] In Formula (X) and Formula (XI), Z is chosen from those Z-groups described 

herein, above. In one example, Z in Formula (X) or Formula (XI) is chosen from: 
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; and 

tr*(Rls)o 

wherein n, m, o, Y5, R4, R4a, and R56 are defined as hereinabove. In another example, Z in 

Formula is a triazole. 

Substituent R5 

[00121] In any of the embodiments of Formula (I) to (XI), R5 is defined as for Formula 

(I). In one example, according to any of the above embodiments of Formulae (I) to (XI), R5 is H 

or C1-C3 alkyl. In another example, according to any of the above embodiments of Formulae (I) 

to (XI), R5 is H. In another example according to any of the above embodiments of Formula (I) 

to (XI), Rs is H and W is methylene (~CH2~). 

[00122] In one example, the compounds of the present disclosure have a structure 

according to Formula (XII), Formula pan), Formula (XIV) or Formula (XV): 
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(XV) 

[00123] or a tautomer, mixture of tautomers, salt or solvate thereof, wherein Cy and R4 

are defined as for Formula (I) hereinabove. R2 and R2a are defined as for Formulae (IV) to (VII) 

hereinabove. In one example in the above structures, R2 and R2a (when present) are 

independently chosen from H, halogen (e.g., F, CI, Br), methyl and halogen-substituted methyl 

(e.g., CF3 or CHF2). In another example, R4 is H or methyl. In yet another example, R2 and R2a 

(when present) are independently H, halogen (e.g., F, CI, Br) or halogen-substituted methyl, and 

R4 is H or methyl. 

Ring Cy 

[00124] Cy in any of the embodiments of Formula (I) .to (XV) represents a ring or a 

fused ring system. In one example according to any of the above embodiments of Formula (I) to 

(XV), Cy is chosen from substituted or unsubstituted C3-C12 cycloalkyl (e.g., substituted or 

unsubstituted cyclopentane, cyclohexane, norbornane or adamantane), substituted or 

unsubstituted 3- to 12-membered heterocycloalkyl (e.g., substituted or unsubstituted 

morpholino), substituted or unsubstituted aryl (e.g., substituted or unsubstituted phenyl or 

substituted or unsubstituted naphthyl), substituted or unsubstituted heteroaryl (e.g., substituted or 

unsubstituted pyridyl, substituted or unsubstituted quinoline, substituted or unsubstituted 

isoquinoline, substituted or unsubstituted quinoxaline, substituted or unsubstituted quinazoline) 

and other fused ring systems (e.g., substituted or unsubstituted 3,4-dihydroquinoIin-2-one, and 

substituted or unsubstituted 3,4-dihydro-l,6-naphthyridin-2-one). In one example, each of the 

above cycloalkyl, heterocycloalkyl, aryl or heteroaryl groups is optionally substituted with from 

1 to 8 R20 groups, wherein each R20 is independently chosen from substituted or unsubstituted 

alkyl (e.g., Ci-Ce-alkyl), substituted or unsubstituted alkenyl (e.g., Ci-C6-alkenyl), substituted or 

unsubstituted alkynyl (e.g., Ci-Ce-alkynyl), haloalkyl (e.g., Ci-Cfi-haloalkyl), substituted or 

unsubstituted heteroalkyl (e.g., 2- to 6-membered heteroalkyl), substituted or unsubstituted 

cycloalkyl (e.g., C3-C6-cycloalkyl), substituted or unsubstituted heterocycloalkyl (e.g., 3- to 8-
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membered heterocycloalkyl), substituted or unsubstituted aryl (e.g., phenyl), substituted or 

unsubstituted heteroaryl (e.g., 5- or 6-membered heteroaryl), CN, halogen, OR52, SR52, NR52R53, 

C(0)R54, C(0)NR52R55, 0C(0)NR52R53, C(0)0R52, NR55C(0)R54, NRssC(0)0R52, 

NR55C(0)NR52R53, NR55C(S)NR52R53, NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein R52, R23 and R55 are independently chosen from H, acyl, Ci-Qs-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cs cycloalkyl and 3- to 8-membered 

heterocycloalkyl, wherein RS2 and R5\ together with the nitrogen atom to which they are bound 

are optionally joined to form a 5- to 7-membered heterocyclic ring. R54 is independently chosen 

from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl. 

[00125] In one example, Cy in any of the above embodiments of Formula (I) to (XV) 

has a structure chosen from: 

»52r»53 ,52T->53 ,52 

(R^y jR20)r (R20^ 

JW\ •j\rv\ 

O 

A/(R20)S 

JW\ 

(R20)t 

O N 

»AAA 

[00126] wherein q is an integer chosen from 0 to 5, r is an integer chosen from 0 to 4, s 

is an integer chosen from 0 to 6, t is an integer chosen from 0 to 8 and each R20 is independently 

defined as above. At least two R20, together with the atoms to which they are attached, are 

optionally joined to form a 5- to 7-membered ring. In one example, two R20, together with the 

atoms to which they are attached, are joined to form a 5- or 6-membered, aromatic (e.g., phenyl) 

or heteroaromatic (e.g., pyridyl, pyrimidyi, pyrazyl, thienyl or pyrazole) ring. 

[00127] In a further example, Cy in any of the above embodiments of Formula (I) to 

(XV) is 4-substituted or 3-substituted phenyl or pyridyl. For example, Cy has a structure chosen 
from: 
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"(R20ak "(R< "(R20a)v 

vAAA 

-N-v ^R20 

(R203), 

UW\ j\rv\ 

>/w\ j\ru\ ; and ./w\ 

wherein "u is an integer chosen from 0 to 4 and v is an integer chosen from 0 to 3. R20 is defined 

as herein above. In one example, R20 in the above structures is OR51, wherein R51 is defined as 

herein above. In one example, RSI is chosen from substituted or unsubstituted alkyl (e.g., C1-C6 

alkyl). In one embodiment, R20 in the above structures is chosen from methoxy and ethoxy. 

Each R20S in the above structures is independently chosen from R~u groups as defined herein 

above. In one example, the integer u or the integer v are 0 and R20a in the above structures is 

absent. 

[00128] In a further example, Cy in any of the above embodiments of Formula (I) to 

(XV) is chosen from: 

20 

R20a ^N^R2° 

,20a 

j\nj\ 

,20a 

J\AA ; and v/W\ 

wherein R20 and R20a are defined as herein above. R20 and R20a, together with the atoms to which 

they are attached, are optionally joined to form a 5- to 7-membered ring. 
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[00130] wherein v is an integer chosen from 0 to 3, w is an integer chosen from 0 to 2, 

x is an integer chosen from 0 to 4, and y is an integer chosen from 0 to 2. Each R20a in the above 

structures is independently chosen and is defined as herein above. In one example, each R20a in 

the above structures is absent. Y6, Y7, Y8 and Y9 are independently chosen from N and CR20b, 

wherein each R20b is independently chosen from H and R20 as defined herein above. In one 

example, Y6, Y7, Y8 and Y9 are chosen from N and CH. Y10 is a chosen from O and S. In 
another example, Y1C is S. 

[00131] In a further example, Cy in any of the above embodiments of Formula (I) to 

(XV) is chosen from: 

JWV ; 

(Rf)* 

vAAA ; vAAA 
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vToxn. ; 

uw\ ; and */w\ 9 

wherein v, x, R20a and R20b are defined as herein above. The integer z is chosen from 0 to 4 and 

the integer a is chosen from 0 to 3. In one example in the above structures R20a is absent. In 

another example, each R20b in Hie above structures is H. In yet another example in the above 

structures, each R20l) is absent and each R20b is H. 

In Vitro Activities 
(00132] Certain compounds of the present disclosure exhibit various in vitro biological 

activities as demonstrated, e.g., in Example 14 and Figure 1. For example, certain compounds of 

the present disclosure exhibit inhibitory activity against Jun N-terminal kinases (JNKs). In vitro 

assays for the determination of JNK activities are known in the art and exemplary assay formats 

are described herein (see e.g., Example 14). Many compounds of the present disclosure are 

especially active against JNK3 (e.g., aJNK3 or cJNK3) but may also inhibit JNK1 and JNK2. 

[00133] In one example, the compounds of the present disclosure may be inhibitors of 

aJNK3 with an IC50 of less than about 50 jiM, less than about 40 fiM, less than about 30 |iM, less 

than about 20 |iM or less than about 10 pM. hi another example, the compounds of the present 

disclosure may exhibit inhibitory activity against aJNK.3 with an IC50 of less than about 9 u,M. 

less than about 8 less than about 7 JJM, less than about 6 fiM, less than about 5 pM, less 

than about 4 pM, less than about 3 pM, less than about 2 pM, or less than about 1 pM. In yet 

another example, the compounds of the present disclosure may exhibit inhibitory activity against 

aJNK3 with an IC50 of less than about 0.9 fiM, less than about 0.8 pM, less than about 0.7 pM, 

less than about 0.6 p.M, less than about 0.5 uM, less than about 0.4 pM, less than about 0.3 pM, 

less than about 0.2 jiM. For example, the compounds of the present disclosure may exhibit 

inhibitory activity against aJNK3 with an IC50 of less than about 0.1 fiM (100 nM). In another 
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example, the compoun ds of the present disclosure may exhibit inhibitoiy activity against a JNK3 

with an ICso of less than about 90 nM, less than about 80 nM, less than about 70 nM, less than 

about 60 nM, less than about 50 nM, less than about 40 nM, less than about 30 nM or less than 

about 20 nM. In another example, the compounds of the present disclosure may exhibit 

inhibitory activity against aJNK3 with an IC50 of less than about 10 11M. 

[00134] Certain compounds of the present disclosure do not only exhibit inhibitoiy 

activity against INK, but at the same time have little or no inhibitoiy activity against certain 

other members of the MAP kinase family of proteins. For example, certain compounds of the 

present disclosure are active against aJNK3 and show little or no inhibitory activity against p38 

and/or MAPK. For the purpose of this application the selectivity of the instant compounds for 

JNK over other kinases is expressed in a ratio of IC50 values. Those can be determined using 

assays known in the art or those described herein (see e.g., Example 14). 

[00135] Certain compounds of the present disclosure are characterized by the following 

inhibitory activities involving aJNK3 and p38. In one example, the ratio of IC50 (aJNK3)/ IC50 

(p38) is less than about 1, less than about 0.9, less than about 0.8, less than about 0.7, less than 

about 0.6, less than about 0.5, less than about 0.4, less than about 0.3, less than about 0.2 or less 

than about 0.1. In another example, the ratio of IC50 (aJNK3)/ IC50 (p38) is less than about 0.09, 

less than about 0.08, less than about 0.07, less than about 0.06, less than about 0.05, less than 

about 0.04, less than about 0.03, less than about 0.02 or less than about 0.01. In a. further 

example, the ratio of IC50 (aJNK3)/ IC50 (p38) is less than about 0.009, less than about 0.008, 

less than about 0.007, less than about 0.006, less than about 0.005, less than about 0.004, less 

than about 0,003, less than about 0,002 or less than about 0.001. In yet another example, the 

ratio of IC50 (aJNK3)/ IC50 (p38) is less than about 0.0009, less than about 0.0008, less than 

about 0.0007, less than about 0.0006, less than about 0,0005, less than about 0.0004, less than 

about 0.0003, less than about 0.0002 or less than about 0.0001. 

[00136] Certain compounds of the present disclosure are characterized by the following 

inhibitory activities involving aJNK3 and MAPK. In one example, the ratio of IC50 (aJNK3)/ 

IC50 (MAPK) is less than about 1, less than about 0.9, less than about 0.8, less than about 0.7, 

less than about 0.6, less than about 0.5, less than about 0.4, less than about 0.3, less than about 

0.2 or less than about 0.1. hi another example, the ratio of IC50 (aJNK3)/ IC50 (MAPK) is less 

than about 0.09, less than about 0.08, less than about 0.07, less than about 0.06, less than about 

0.05, less than about 0.04, less than about 0.03, less than about 0.02 or less than about 0.01. In a 

further example, the ratio of IC50 (aJNK3)/ IC50 (MAPK) is less than about 0.009, less than about 
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0.008, less than about 0.007, less than about 0.006, less than about 0.005, less than about 0.004, 

less than about 0.003, less than about 0.002 or less than about 0.001. In yet another example, the 

ratio of IC50 (aJNK3)/ IC50 (MAPK) is less than about 0.0009, less than about 0.0008, less than 

about 0.0007, less than about 0.0006. less than about 0.0005, less than about 0.0004, less than 

about 0.0003, less than about 0.0002 or less than about 0.0001. 

[00137] Certain compounds of the present disclosure are characterized by the following 

inhibitory activities involving aJNK3, p38 and MAPK. In one example, the ratio of IC50 

(aJNK3)/ IC50 (MAPK) and the ratio of IC50 (aJNK3)/ IC50 (p38) is each less than about 1, less 

than about 0.9, less than about 0.8, less than about 0.7, less than about 0.6, less than about 0.5, 

less than about 0.4, less than about 0.3, less than about 0.2 or less than about 0.1. In another 

example, the ratio of IC50 (aJNK3)/ IC50 (MAPK) and the ratio of IC50 (aJNK3)/ IC50 (p38) is 

each less than about 0.09, less than about 0.08, less than about 0.07, less than about 0.06, less 

than about 0.05, less than about 0.04, less than about 0.03, less than about 0.02 or less than about 

0.01. In a further example, the ratio of IC50 (aJNK3)/ IC50 (MAPK) and the ratio of IC50 

(aJNK3)/ IC50 (p38) is each less than about 0.009, less than about 0.008, less than about 0.007, 

less than about 0.006, less than about 0.005, less than about 0.004, less than about 0.003, less 

than about 0.002 or less than about 0.001. In yet another example, the ratio of IC50 (aJNK3)/ 

IC50 (MAPK) and the ratio of IC50 (aJNK3)/ IC50 (p38) is each less than about 0.0009, less than 

about 0.0008, less than about 0.0007, less than about 0.0006, less than about 0.0005, less than 

about 0.0004, less than about 0.0003, less than about 0.0002 or less than about 0.0001. 

[00138] Exemplary compounds of the present disclosure and their in vitro biological 

activities are listed in Table 1, below. IC50 values in Table 1 were determined using the 

procedures of Example 14. 

Table 1 

In Vitro Biological Activities 

Compound Name JNK3 
IC50 (11M) 

JNKl 
IC50 (fiM) s? 

«-< 11
 

7V"-(2-(l#-l,2s4-triazoI~5-yl)1hiophen-3-yI)-2-
(naphthalen-1 -yl)acetamide (++) (++) (++) 

AL(2~(3~metliyl-lj7~I,2,4-tria2ol-5~yl)tliiophen-3-yl)-2-
(naphthalen- l-yl)acetamide C++) (++) (++) 

A/-(2-(l,3-dimethyl-l./7-l,2,4--triazol-5-yl)thiophen~3-
yl)-2-(naphthalen-1 -yl)acetamide (+) (+) (-) 

A^(2-(l-methyMi^-l,2,44riazol-5-yl)thiophen-3-yl)-2~ 
(naphthalen-1 -yl)acetamide (") (") (-) 
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Compound Name JNK3 
ICso (p.M) 

JNKl 
ICMOIM) 

JNK2 
ICS0(tiM) 

2-(4-methoxyphenyr)~AM7-(3-methyl-l#-l,2>4»triazol-
5-yl)thiophen-3-yl)acetamide (++) C++) (++-) 

AK2-(lH4,2,4-triazol-5-yl)thiophen-3-yl)~2-(4-
m ethoxy phenyl) acetami de (++) C++) (++) 

Ar-(2-(li/4,2,4-triazol-l'yI)thiophen-3-yl)~2~(4-
methoxyphenyI)acetamide (+) (+) O 

2-(4-methoxyphenyl)-A^(4-methyl-3-(3-methyl-l//-
l,2,4-triazol-5-yl)thiophen-2-yl)acetamide (++) (-H-) C++) 

N~(2'-(2H-1.2,3-triazol-2-yl)thiophen-3-yI)-2~(4-
methoxyphenyl)acetarnide (++) C++) C++) 

A'-(2-(3-cyclopropyl-li?-l,2,4-triazoI-5-yl)thiophen-3~ 
yl)-2-(4-methoxyphenyl)acetamide (++) (++) C++) 

A^-(2~{3-ethy3~l#-1.2,4-triazol-5~yl)thiophen-3-yl)-2-(4-
methoxypheny])acetamide (++) (++) C++) 

AM7-(3-tert~butyl-l/M,2,4-triazol-5-yl)thiophen-3-yl)-
2-(4-methoxyphenyl)acetamide C++) C++) (+) 

2-(4-methoxyphenyl)-A-(2-(3-(te1xahydrofuran-2-yl)-
l//~l,2;4-triazol-5-yl)thiophen-3-yl)acetamide (++) (++) (++) 

2-(4-methoxyplienyl)-AT-(2-(3-(trifluoromethyl)-lH-
l,2,4-triazol-5-y])thiophen-3-yl)acetamide (++) C++) (+) 

/vr-(4-methyl-3~(lJff-l,2,4-triazol~5-yl)thiopheii-2~yl)-2-
(2-oxo-3,4-dihydroquinolin-l(2H)-yl)acetamide (+++) (-H-+) (-H-y 

(+++) 
7V-(4-methyl-3 -(3 -methyl-\H-1,2,4-triazol-5-

yl)thiophen-2-yl)-2-(2-OXO-3,4-dihydroquinoiin-l(2/f}-
yl)acetamide 

(+++) (+++) (H—H-) 

2~(4-methoxyphenyl)-N"-(2-(3-(pyridm-4-yl)»lH-l?2,4-
triazoI-5-vI)thionhen-3-vl^acetamide <+) (++) (-) 

Ar~(2-(3-amhio-lH-l,2,4-triazol-5-yl)thiophen-3-yl)-2-
(4-methoxyphenyl)acetamide (++) (-H-) (++) 

A/~(4-chloro-3-(li/-l,2!4-lriazol-5-yl)thiophen~2-yI)-2-
(2-oxo-3,4-dihydroquinolin-1 (2£T)-yl)acetamide (+++) (+++) (+++) 

A^-(3~(l-ff-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2~oxo-3,4-
dihydroquinolin- l(2/f)-yl)acetamide (++) (+++) (++) 

Ar-(4»ch]oro-3-(li?-l,2,4~triazol~5~yl)thiophen-2~yI)-2-
(isoquinoiin-5-yi)acetamide (+++) (4HH-) (+++) 

A^(4-chloro-3-(lH-l,2!4-triazol-5-yl)thiophen-2~yI)-2-
(quinolin-5 -yl)acetamide (+++) (+++) (+++) 

Ar-(2-(lf/-l,2,4-triazol-5-yl)thiophen-3~yI)-2-(2,3-
dihydrobenzo[b][l ,4}dioxin-6-yl)acetamide (++) (-H-) C++) 

AL(4-methyl-3-(l^~l,2,4-triazol-5-yl)thiophen-2-yl>2-
(quinolin-5-yl)acetamide (++) (++) (++) 

2~(23-dihydrobenzo[fr][lJ4]dioxm-6~yl)-AM2-(3- | ,, p 
methyl-lH-l,2,4-triazoj-5-yI)thiophen-3-yl)acetamide | '' C++) C++) 
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Compound Name JNK3 
ICSO(MM) 

JNKl 
IC5o(^M) 

JNK2 
1C30 (pM) 

Ar-(2-(li:/-l;2,4-triazol-5-yl)thiophen-3-yl)"2-(quinoIm~ 
5-yI)acetamide (++) C++) C++) 

Ar-(4-metbyl-3-(3-methyl" 1H-1,2,4-triazoI-5-
yl)thiopte-2-y])-2-(qumolii>5-yl)acet.amide (+++) (++:) (++) 

A'"-(4-methyl-3-(l^-l,2>4-triazol-5-yI)tiiiophen-2-yl)-2-
(quinoxalin-5-yl)acetamide (++) C++) (++) 

7V"(4-methyl-3-(3-methyl- IH-1,2,4-triazol-5~ 
yl)thiophen-2-yl)-2-(quinoxalm-5-yl)acetamide (++) (++) (++) 

AL(4~methy] -3 -(1H-1,2,4-triazol-5 -y l)thiophen-2-y l)-2-
(4-(3 -(piperidin-1 -y l)propoxy)phenyl)acetamide (++) (++) C++) 

Ar-(4-methyl-3 -(3-methyl- IH- l,2,4-triazol-5-
yl)thiophen-2-yl)-2~(4~(3~(piperidin-l-

yl)propoxy)phenyl)acetamide 
(++) (++) (++) 

2-(4-(2-(li?-imidazoH-yl)ethoxy)plienyl)-A^-(4-methyl-
,2,44riazo]-5-yl)thiophen~2-yl)acetamide (++) (++) (++) 

AL(4-bromo~3-(li?-lJ2,4-triazol-5-yl)thioplieii-2-yl)~2-
(isoquinolin-5-yl)acetamide (+++) (+++) (:++) 

A^(4-bromo-3-(l/^l,2,4-triazol~5-yl)thiophen-2-yl)~2-
(quinolin-5-yl)acetamide (+++) (+++) (-HH-) 

A^(4-bromo-3-(l//"-l ,2,4-triazoI-5-y])thiophen-2-yl)~2-
(2-oxo-3,4-dihydroquinoIin-l(2i?)-yl)acetamide (+++) (+++) (+++) 

Ar_(4-cyano-3-(l-f/-l,2,4-triazol-5-yl)thiophen-2-yI)~2-
(isoquinolin-5-yl)acetamide (+++) (+++) (+++) 

Ar-(4-cyano-3-(l-^~l,2,4"triazoi-5-yI)thiophen-2-yl)-2~ 
(2-oxo-3,4-dihydroquinolin-l(2i7)-yl)acetamide (+++) (+++) (+++) 

A/-(2-(3-methyl-l//-l,2,4-triazol-5~yI)thioplien-3-yl)--2~ 
(4-(2-oxopyiTolidin-1 -yl)phenyl)acetamide (++) (++) (++) 

A'-(4-metl"iyl-3-(5-ffiethyl-4^/-1.2,4-triazol-3-
yl)thiophen-2-yl)-2-(4-(pyridin-4-yl)phenyl)acetamide (++) (++) (++) 

A/-(4-cyano-3-(4i?-l,2,4-triazol-3-yl)thiophen-2-yi)-2» 
(quinolin-5-yl)acetamide (+++) (+++) (+++) 

A/"-(4-bromo-3-(l#-l,2,4-tria£ol~5~yi)thiophen-2-yl)-2~ 
(2-oxo-7-(trifluoromethyl)quinolin-l(2i^)-yl)acetamide (+++) (+++) (+++) 

Ar-(4-bromo-3-(li^-l,2,4-triazol-5-yl)thiophen-2-yl)-2-
(6-fluorO'2-oxo-3,4-dihydroquinolin-l(2/fj-

yl)acetamide 
(-) (+++) (-) 

A-(4-bromo-3-(1H-1,2,4-triazol-5-yl)thiophen-2-yl)-2-
(7-fluorO'2-oxoqu!nolin-l(2//)-yl)acetamide (+++) (+++) (+H-f) 

7V-(4-bromo-3-(lJff-l,2,4-triazol-5-yl)thiophen-2-yl)-2-
(7-cliloro-2-oxo-3,4-di'hydroquin.olm-1 (2 H)~ 

yl)acetamide 
I (+++) 
\ 

(+++) (-H-+) 

AL(4_bromo-3-(l-^-l,2)4-trxazol-5-yl)thiophen-2-yl)-2-
(6,7-difluoro-2-oxoquinolin-l(2//)-yl)acetamide (-H-H) | (+++) (•H+) 
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Compound Name JNK3 JNKl 
IC« (M-M) 

JNK2 
IC;o (MM) 

AL(4-bromo-3-(liif-l,2,4-triazo]'5-yI)thiophen-2-yl)-2~ 
(2-oxo-6-(trifluoromethyl)qumolin-l(2//)-yl)acetamide C+++) (+++) C+++) 

A/i(4_bromo-3-(lH"-l12,4-triazoI'5-yl)thioplieii-2-yiy2-
(6-fluoro-2-oxoquinolin-l(2//)-yl)acetamide (+++) (-HH-) (! ••!••) 
2-(isoqumolin-5-yl)-jV-(2-(4-methylthiazol-2-

yl)thiophen-3-yl)acetarnidc (++) C++) C++) 

2-(isoquinolin-5-yl)-^(2-(thiazoI-4-yl)thiophen-3-
yl)acetamide C++) C++) C++) 

2-(2-oxo-3t4-dihydro-l,6-naphtljyridm-l(2H)-yiyA^-(2-
(thiazol-4-yl)thiophen-3-yl)acetamide C++) C++) C++) 

2-(2-oxo-3,4-diliydroquinolin- ] (2//)-yl)-A7-(2-(thiazol-4-
yl)thiophen-3 -y l)acetamide C++) C++) (++) 

2-(isoquinolin-5-yl)-A-(2-(2-metlioxythiazol-4-
yl)tliiophen-3 -y l)acetamide C++) C++) (+) 

Ar-(2-(2-cMorotliiazol-4-yl)thiophen-3~yl)-2-
(isoquinolin-5-yl)acetamide C++) C++) C+) 

2-(isoquinolin-5-yI)-N-(2-(thiazol-2~yl)thioplien-3-
yl)acetamide (++) C++) C++) 

2-(isoquinolin-5-yl)-Ar-(2-(5-methylthiazol-2-
yl)thiophen~3-yl)acetamide C++) C++) C++) 

2-(4-(3-(pipsridin-l-yl)propoxy)phenyl)-A7-(2-(thiazol-
4-yl)thiophen-3-yl)acetamide C++) C++) C++) 

A^3-(benzo[^thiazol-2-yI)-4-methylthiophen-2-yl)~2~ 
(isoquinolin-5-yl)acetamide C++) C++) (+) 

2-(4-methoxyphenyl)-A/-(2-(oxazol-2-yl)thiophen-3-
yl)acetamide C++) (++) (+) 

2-(isoquinoiin-5-yl)-A-(2-(oxazo!-2-yI)thiophen-3-
yl)acetamide C++) C++) C++) 

2-(4-methoxyphenyl)-Ar-(3-(5-methyI-1.2,4-oxadiazol-3~ 
yl)thiopIien-2-yl)acetamide C++) C++) C++) 

A'-(2-(13(4-oxadiazol-2-yr)tMopheii-3~yl)-2-
(naphthalen-1 -yl)acetamide C++) C++) C+) 

2-(4-methoxyphenyl)-A/-(2-(5-methyl-l,3,4-oxadiazol-2-
yl)thiophen-3 -yl)acetamide C++) C++) C-) 

N-(2-( 5-isopropyl-1,3,4-oxadiazol-2-yl)thiophen-3 -yl> 
2-(4~methoxyphenyl)acelamide c+) 1 c+) (-) 

A^-(2-(5-methyl-l,314-oxadiazol-2-yl)thioplien-3-yl)-2-
(naphthalen- -yl)acetamide C++) (++) (+) 

Ar-(4-methyl-3-(3-methyl-l,2,4-oxadiazol-5-yl)thiophen-
2-yl)-2-(naphthalen-1 -yl)acetamide 1 C++) C++) C++) 

Ar-(4-methyI-3-(3-methyl-l,2,4-oxadiazoI-5-yl)thiophen-
2-yl)-2-(4-(pyridin-4-yl)phenyI)acetamide C++) C++) C++) 
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Compound Name JNK3 ! 
ICsoOlM) 

JNKl 
ICsotuM) 

JNK2 
ICso (JIM) 

A^-(2-(3-metliyl-l,2,4-oxadiazol-5-yl)thiophen-3~yS)-2-
(naphthalen-1 -yl)acetamide C++) C++) (-) 

A^4-(l#-l,2,4-triazol-5-yl)thiazol-5-yl)-2-(isoquinolm-
5-yI)acetamide C++) C++) C++) 

2-(isoquinolm-5-yl)-Ar-(4-(l-methyS-li/-l,2,4-triazol-5-
yl)thiazoI-5-yl)acetamide C++) C++) C++) 

2-(2-pyridyl)-3-(l-naphthylacetylamino)thiophene C++) 
A/"-(2-(li?-pyrazol-l-yl)thiophen-3-yl)~2-(4-

methoxyphenyl)-acetamide (+) (+) C-) 

2-(4-methoxyphenyl)-AK2-(4-methy 1- l//-pyrazol-1 -
yl)thiophen-3 -yl)acetamide C+) (+) (+) 

7V-(2-(l//-pyrazol-3-yl)thiophen-3-yl)-2-(naphthalen-l-
yl)acetamide C++) C++) C-) 

JV-(2-( 1 -methyl-1 #-pyrazol~3 -yl)thiophen-3 -y l)-2-
(naphthalen-1 -y l)acetamide C+) (+) (-) 

yV~(2-(5-methyi-li^-pyrazol-3~yl)thiophen-3-yl)-2-
(naphthalen-1 -yl)acetamide C++) (++) C-) 

iV~(3-(2-fi,4etrazol-5-yl)thiophen~2-yl)-2-(4-
methoxyphenyl)-acetamide C++) C++) (+) 

2-(4-methoxyphenyl)-N-(3-(2-methyl-2H-tetrazol-5-
yl)thiophen-2-yl)acetamide C++) (++) C+) 

A^(3-(2-(metlioxymethyl)-2i^-tetrazol-5-yl)thiophen-2-
yl)-2-(4-methoxyphenyl)acetamide (-) C-) (-) 

Ar-(3-(l-(methoxymethyr)-l//-tetrazol-5-yr)thiophen-2-
yl)-2-(4-methoxyphenyl)acetamide C++) C++) (-) 

A'-(2-(l-methyl-l//-imidazol-2-yl)thiophen-3~ylV2-
(naphthalen- 3 -yl)acetamide C+) (+) C-) 

2-(4-methoxyphenyl)-Ar-(2-(l-methyl-lH-imidazol-4-
yl)thioph.en-3-yl)acetamide C+) (+) C-) 

A^(2-(li?-imidazol-4-yl)thiophen-3"yl)-2~(4-
methoxyphenyl)-acetamide (+) C+) (-) 

Ar-(2-(l^T-imidazol-4-yl)thiophen~3-yl)-2-(2-oxo-3,4-
dihydroquinolin-1 (2#)-yl)acetamide C++) C++) (+) 

2-(4-methoxyphenyl)-AK2-(2-methyl-lH~imidazol-4-
yl)thiophen-3-yl)acetamide (+) (+) C-) 

A/-(2-(2-methyl-lii4midazol-4-yl)thiophen-3'-yl)-2-(2~ 
oxo-3.4-dihydroquinolin-l(2H)-yl)acetamide C+) C+) C-) 

Ar~(2-( 1 //-imidazol-1 ~yI)thiophen~3 -yl)2-(naphthalsn-1 -
yl)acetamide C++) C+) C-) 

2-(4-methoxyphenyl)-A/-(2-(4-methyl-l//-imidazol-l-
yl)thiophen~3 -yl)acetamide C-) C-) C-) 
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Compound Name JNK3 
IC»(nM) 

JNKl 
IC»(nM) 

JNK2 1 

IC50O1M) 

2-(4-methoxyphenyl)-iV-(2-(pyrazin-2-yl)thiophen-3-
yl)acetamide C++) (++) (++) 

2-(isoquinolin-5-yl)-N-(4-(pyrazin-2-yl)tliiazol-5-
yfjacetamide (++) (++) (++) 

//-(4!4'-bithiaz:ol-5-yl)-2-(isoquinolin-5-yl)acetamide (+++) | (+++) (++) 
2-(4-methoxyphenyl)-JV-(2-(2-oxooxazolidin-3-

yl)thiophen-3-yl)acetamide (+) (-) (-) 

2-(7-bromo-2-oxo-3,4~dihydroquinolm-l(2H)-yl)-N~(4-
bromo-3-(iH-l,2,4-triazol-5-yl)thiophen-2-yl)acetamide (++) C++) C++) 

N-(4-bromo-3-(4H-l,2,4-triazol-3-yl)thiophen"2-yl)-2-
(quinolin-4-yl)acetamide (+++) (+++) (++) 

N~(4-bromo-3-(lH-l,2,4"triazol-5-yl)thiophen-2-yl)-2~ 
(2-oxo-6-(trifluoromethyI)quinolin-l(2H)-yl)acetamide (+++) (+++) (+++) 

N-(4~bromo-3-(lH-l,2,4-triazol-5-yl)thiophen~2-yI)-2-
(8-fluoroisoqirinolm-5-yl)acetamide (+++) (+++) (+++) 

N-(4~bromo~3-(lH-l,2,4-triazol-5-yl)thiopb.en-2-yI)-2-
(2-oxo-1,6-naphthyridin-1 (2H)-y l)acetamide 

(+++) (—) (:++) 

N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-y])-2-
(8-fluoroqumolin-5-yl)acetamide 

(+++) (H-H-) C++) 

N-(4-bromo-3~(4H-l,2,4-triazol-3-yl)thiophen-2-yl)-2-
(7-(trifluoromethyl)quinolin-5-yl)acetamide C++) C++) (++) 

N-(4~bromo-3 -(4H-1,2,4-triazol-3 -y l)thiophen-2-y ])-2-
(5-(trifluoromethyl)qumolin-7-yl)acetamide (++) C++) C++) 

N~(4-bromo-3 -(IH-1,2,4~triazol-5-yl)thiophen-2~yl)-2-
(2-oxo-1,5-naphthyridin- l(2H)-yl)acetamide (++:) (+++) (+++) 

N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen~2-yl)~2-
(2-oxo-3,4-dihydro-l ,6-naphthyridin-1 (2H)-

yl)acetamide 
(+++) (+++) (+++) 

N-(4-bromo-3-(lH-l,2,4-triazol-5"yI)thiophen-2-yl)-2-
(2-oxo-3,4-dihydro-1,5-naphthyridin-1 (2H)-

yl)acetamide 
(+++) (+++) (+++) 

N"(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen~2~yI)~2-
(6-chloro-2-oxoquin.olin-l(2H)-yl)acetamide (+++) (+++) (+++) 

N-(4-bromo-3-(lH-l,254-triazol-5-yl)thiophen-2-yl)-2~ 
(5-fluoro-2-oxoquinolin-l(2H)-yl)acetamide (+++) (+++) (+++) 

N-(4-bromo-3-(1 H~ 1,2,4-triazol-3-y l)thiophen-2~y l)-2-
(3-fluoroquinolm-8-yl)acetamide (++) (+++) ; C++) 

N-(4-bromo-3-(lH-l,2,4-triazol~5-yl)thiophen-2-yl)-2~ 
(2-oxo-6-(trifluoromethoxy)quinolin-l(2H)-

yl)acetamide 
(+++) (+++) (+++) 

N-(4-bromo-3-(4H-lJ2,4-tiiazol-3-yl)thiophen-2-yl)-2-
(isoquinolin-4-yl)acetamide 

(+++) (+++) (++) 
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Compound Name JNK3 
IC5a (\iU) 

JNKl 
ICso (uM) 

JNK2 
ICS0(MM) 

N-(5~chloro-3-(lH~l,2J4-triazol-5-yl)tliiophen~2-yI)-2-
(2-oxo-6-(trifluorornethyI)qiiinolin-1 (2H)-y l)acetamide C++) (-+) (++) 

N-(4-bromo-3-(lH~l,2,4-triazol-3-yl)thiophen-2-yl)-2~ 
(3-fiuoroquinoIin-5-yl)acetamide (+++) (+++) (+++) 

N-(4-bromo-3-(lH-l,2,4-triazo]-5-yl)thiophen-2-yI)-2~ 
(2-oxo-7-(trifluoromethoxy)qumolin-l (2H)-

yi)acetamide 
(+++) (+++) (-H-H) 

N-(4-bromo-3-(lH-l,2,4-triazoI-5-yl)thioplien-2-yI)-2-
(7-cyano-2-oxoquinolm-l(2H)~yl)acetamide (+++) (+-H-) (4-H-) 

N-(4-bromo-3-(IH~l,2J4-triazoI-5-yl)thiophen-2-yl)-2-
(isoquinolm-8-yl)acetamide (+++) (+++) (+4-) 

N"(4~bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2~ 
(6-cyano-2-oxoqiiinolin-1 (2H)-yl)acetamide (+++) (+++) (+H-H) 

"N-(4"bTomo-3-(jiH-l,2,4-triazol-5-yl)thiopiien-2-yl)~2-
(quinolin-8-yl)acetamide C++) (+-I-) 

N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)~2-
(2-oxo-5-(trifiuoromethyl)quiiiolm-l(2H)-yl)acetamide (+++) (+++) (++) 

N"(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-
(2-oxo-6-(trifluoromethyl)-3,4-dihydroquinoliii-l(2H)-

yl)acetamide 
(-HH-) (+++) (+++) 

N-(4-cyano-3-(l-methyI-lH-l,2,4-triazol-3-yl)thiophen-
2-y!)-2-(quinolin-5-yl)acetamide (+++) (+++) (+++) 

N"(4-bromo-3-(lH-l,2,4-triazol-3-y])thiophen-2-yl)-2-
(2-(trifluoromethyl)quino]in-7-yl)acetamide (+4-) (++) (++) 

N-(4-bromo--3-(lH-l,2,4-triazol-5-yl)thiophen-2-y3)-2-
(7-fluoroquinolin-5-yl)acetamide (+++) (+++) (++) 

N-(4-bromo-3-(lH-l,2!4-triazol-3-yl)tIiiophen-2~yI}-2-
{3-{trifluoromethyl)quinoliii-5-yl)acetamide (+++) (+++) C++) 

N-(4-bromo~3-(lH-L2,4-triazoI~5-yl)thiophen-2-yI)-2-
(6-fluoroquinolin-5-yl)acetamide (+++) (+++) (+++) 

N-(4-bromo-3-(lH-l,2,4-triazoI-5-yl)thiophen-2-yl)-2-
(6-fluoroquinolin-7-yl)acetamide C++) (+++) (++) 

N-(4-bromo-3-(]H-l,2,4-triazol-5-yl)thiophen-2-yl)-2-
(6-ethynyI-2-oxoquinolin-l (2H)-yl)acetamide (+++) (+++) (+++) 

N-(4-bromo-3-(lH-l,2,4-triazo]-5--yl)thiopheii-2-yl)-2-
(2-oxo-7-(trifhioromethyl)-1,6-naphthyridin- 1(2H)-

yl)acetamide 
<+++> (+++) (+++) 

N-(4-bromo-3-(lH-l,2,44riazolo-yI)tiiiophen-2-yl)-2-
(5-oxopyrazolo[ 1,5-a]pyrimidin-4(5H)-yl)acetamide (+++) (+++) (++-!") 

N~(443romo-3-(lH-l,2,4-triazo]-3-yl)thioplien-2-yl)"2-
(3-(trifluoromethyl)quinolm-8-yl)acetamide (++) (++) C++) 

N-(4-bromo-3-(lH-l ,2,4-triazol-5-yl)thiophen-2-yl)-2-
(6-methyIimidazo[2,1 -b]thiazol-3-yl)acetamide (++) (+++) (++) 
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Compound Name JNK3 
ICs„(nM) 

JNKl 
IC50 (fJ-M) 

JNK2 
ICjcOiM) 

2-(2-oxo-6-(trifluoromethyl)quinoHn-l(2H)-yl)-N-(2-
(thiazol-4~yl)thiophen-3-yl)acetamide (+++) (+++) (++) 

N-(4-cyano-3-(pyrazin-2-yl)thiophen-2-yl)-2-(quinoIin-
5-yl)acetamide (+++) (+++) C++) 

2-(2-oxo-l,6-naphthyridin~l(2H)-yl)-N-(2-(thiazol-4-
yl)thiophen-3-yl)acctamide C++) (+++) C++) 

N-(4-bromo~3-(4H4,2,4-triazol-3-yl)thiophen~2-yI)-2-
(3,3-difluoro-2-oxoindo lin-1 -yl)acetamide C++) (+4+) C++) 

2-(benzo[d]thiazol-7 -y l)-N-(4-bromo-3 -(1H-1,2 ,4-
triazol-5-yl)thiophen-2-yl)acetamide (+++•) (+++) (++) 

N-(4-chloro-3-(lH-I,2,4-triazol-5-yI)thiophen-2~yl)-2-
(2-oxo-6-(trifhioromethyl)quinolin-1 (2H)-yl)acetamide 

(+++) (-H-4-) C+++) 

N-(4-cyano-3-(oxazol-2-yl)thiophen-2-yl)-2-(2-oxo-6~ 
(trifluoromethyI)quino]in-l(2H)-yl)acetamide (+++) (+++) C+++) 

N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yI)-2-
(2-oxo-6-(trifiuoromethyl)-1,5-naphthyridin- 1(2H)~ 

yl)acetamide 
(+++) C+++) C+++) 

N-(3-(l,2,4-oxadiazol-3-yl)thiophen-2-yl)-2-(6f7-
difluoro-2-oxoquinolin-l(2H)-yl)acetamide C++) (+++) C++) 

N-(4-cyano-3-(thiazol-2-yl)thiophen-2-yl)-2-(2-oxo-6~ 
(trifluoromethyl)quinolin-l(2H)-yl)acetamide 

(+++) (+++) (+++) 

N-(4-bromo-3-(lH-],2J4-triazol-5-yl)thiophen-2-yl)-2-
(5-oxo-2-(trifluoromethyl)pyrazolo[ 1,5-aJpyrimidin-

4(5H)-yl)acetamide 
(+++) (+++) C+++) 

N-(4-cyano-3-(thiazol-4-yl)thiophen-2-yl)-2-(2-oxo-6-
(trifluoromethyl)quinolin-1 (2H)-y l)acetamide (+++) 1 (+++) C+++) 

N-{4-bromo-3 -(1 H-l ,2,4-triazol-5-yI)feiophen-2-yl)-2-
(imidazo[l,2-a]pyridin-5-yI)acetamide (++) 1 (ii+) C++) 

N-(4-bromo-3-(lH-I,2,4--triazol-5-yl)thiophen-2-yi)-2-
(7-fluoro-2-oxo-6-(trifluorom.ethyl)quinoiin-l(2H)-

yl)acetamide 
(+++) (+++) (+++) 

N-(4-bromo-3 -(1 -methyl -1 H~ 1,2,4-triazol~3-
yl)thiophen-2~yl)-2-(2-oxo-3!4-dihydro-ls5-

naphthyridm- I(2H)-y l)acetamide 
(+++) (+++) (+++) 

N-(4-cyano-3-(thiazol~5~yl)thiophen~2-yl)-2-(2-oxo-6-
(trifluoromethyl)quinolin-1 (2H)-yl)acetamide C++) C++) (++) 

N-(4-cyano-3-( 1H-1,2,3-triazoI-1 -yl)thiophen-2-yl)-2-
(2-oxo-6-(trifluoromethyl)quinolin-1 (2H)-yl)acetamide (++) C++) C++) 

N~(3-(lH-benzo[d][l,2,3]triazol-l-yl)-4-cyanothiophen-
2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-1 (2H)~ 

yl)acetamide 
(++) (++) 

i 
(++) 
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Compound Name JNK3 
ICsaOlM) 

JNKl 
"ICMCHM) 

JNK2 
rcS0(MM) 

N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-
(6-fluoroisoquinolin~5-yl)acetamide; and N-(4-bromo-3~ 

(l.H~l-,2,4-triazol-5-yl)thioph.en~2-yl)-2~(6-
fluoroisoquinolm-7-y])acetamide 

(+++) (+++) (+4-+) 

N-(4-cyano-3-(2H~l,2,3~triazol~2-yI)thiophen~2-yi)~2-
(2-oxo-6-(trifluoromethyl)quinolin-l(2H)-yl)acetarmde 

(+++) (+++) (+-H-) 

N-(4~chloro-3-(lH~l,2,4~triazol~3-yl)thiophen~2-yS)-2~ 
(2-oxo-3,4-dihydro-l,5-naphthyridin-l(2H)-

yl)acetamide 
(+++) (+++) (+++-) 

N-(4~cyano-3-(thiazol-2-yl)thiophen~2-y])-2-(2-oxo-3,4-
dihydro-l,5-naphthyridin-l(2H)-yl)acetamide 

(+++) (+++) (+++) 

N-(4-chloro-3-(l-methyl-lH-l,2,4-triazol-3-yl)thiophen-
2-yl)-2-(2-oxo-3,4~dihydro-l,5~naphthyridm-l(2H)-

yl)acetamide 
(+++) (•+++) (+++) 

N-(4-ch]oro-3-(lB-l,2,4-triazol-5~yl)thiophen-2-yl)-2-
(5-oxopyrazolo[ 1,5-a]pyrimidin-4(5H)-yl)acetamide 

(•+++> (+++} (+++) 

N-(4-bromo-3-(oxazol-2-yl)thiophen-2-yl)-2-(2-oxo-
3,4-dihydro-1,5-naphthyridin-1 (2H)-y Ijacetamide 

(+++) (+++) (i~r+) 

N~(4-bromo-3-(thiazoi-2-yl)thiophen-2-yl)-2~(2-oxo-
3,4-dihydro-1,5-naphthyridin-1 (2H)-y l)acetamide 

(+++) (+++) (++) 

N-(4-chloro-3-(thiazol-2-yl)thiophen~2-yl)-2-(2-oxo-
3,4-dihydro-l,5-naphthyridin-l(2H)-yl)acetamide (+++) (+++) (-HH-) 

N-(3-(benzo[d]thiazol~2-yI)-4~cyanothiophen-2-yI)-2-(2-
oxo-3 >4-dihydro-l,5-naphthyridin-l(2H)-yl)acetamide (++) C++) (-H-) 

N-(4~chloro-3-(3~methyl-lH~l,2,44riazol-5-yl)thiophen-
2-yl)-2-(2-oxo~3,4-dihydro-l,5-naphthyridin~l(2H)-

yl)acetamide 
(+-H-) (+-H-) (+++) 

N-(4-ciiloro-3-(I-(3-(dimethyIamino)propyi)-lH-!,2,4-
triazol-3-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifhioromethyl)quinoIin-l(2H)-yl)acetamide 
(+++) (+++) (+++) 

N-(4-chloro-3-(l-(3-(4-methylpiperazin-l-yl)propyl)-
1H-1,2,4~triazol"3-yl)thxophen~2-yl)-2-(2-oxo-i-

(trifluoromethyl)qiunolm-1 (2H)-y l)acetamide 
(+++) (+++) (++) 

N~(4-chloro-3-(3-ethyl-lH-l,2,4-triazol-5-yl)thiophen~ 
2-yl)-2-(2~oxo-3,4-dihydro-1,5-naphthyridin-1 (2H)-

yl)acetamide 
(+++) (+++) C++) 

N-(4-chloro-3 -(1 -(2-(dimethy Iamino)ethy 1)- IH-1,2,4-
triazol-3-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethyl)qumolin-1 (2H)-yl)acetamide 
(+++) (+++) (+++) 

N-(4-chloro-3~(lH-l,2,4-triazol-3-yl)thiophen-2-yl)-N-
(2-(dimethylamino)ethyl)-2-(2-oxo~6-

(trifhioromethyl)qumolin-1 (2H)-y!)acetamide 
(++) ! (++) 

i 

(++) 
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Compound Name JNK3 
IC50 (jlM) 

JNKl 
IQo(uM) 

JNK2 
IC50 (jiM) 

N-(4-cyano-3-(lH-l,2,4-triazol-3-yl)thiophen-2-yl)-2-
(2-oxo-3,4-dihydro- l,5-naphthyridin-l(2H)-

yl)acetamide 
(+++) (+++) (:++) 

N-(4-chloro~3-(l-methyl~lH~l,2,4-triazol-3-yl)thiophen-
2-yl)-2-(5-oxopyrazolo[l,5-a]pyrimidm-4(5H)-

y!)acetamide 
(+++) (+++) (+++) 

N-(4:chioro-3 -(1 -(3 -morpholinopropy 1)-1H-1,2,4-
triazoi-3-yI)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethyl)quinolin-l(2H)-yl)acetamide 
(+++) (+++) (+-H-) 

N-(4-chloro-3-(lH-l,2,4-triazol-3-yl)thiophen-2-yl)-2-
(2-oxo-6-(trifluoromethyl)quinoIin-] (2H)-yl)-N-(3-

(pyrrolidin-1 -y l)propy l)acetamide 
(++) (++) (++) 

N~(4-chloro-3-(l-(3-(pyrroIidin-l-yl)propyl)-lH-l,2,4~ 
triazol-3-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethy l)quinoIin-1 (2H)-yl)acetamide 
(+++) (+++) (+++) 

N-(4-chloro-3-(I-methyI-lH-l,2,4-triazol-3-yl)thiophen~ 
2-yl)-2-(2-oxo-6-(trifluoromethyl)-l,5-naphthyridin-

1 (2H)-yl)acetamide 
(+++) (+++) (+++) 

N-(4-chloro-3 -(1H-1,2,4-triazol-5-yl)thiophen-2-yl)-2-
(8-(trifluoromethyl)quinolin-5-yl)acetamide (++) (^) (++) 

N-(4-bromo-3-(2H-l,2,3-triazol-2-yl)thioplien-2-yl)~2-
(2-oxo-6-(trifIuoromethyI)quinoIin-1 (2H)-yl)acetamide (-HH-) (+++) (++) 

N-(4-chloro-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-
(2-oxo-6-(trifluoromethyl)-1,5 -naphthy ridin-1 (2H)-

yl)acetamide 
(+++) (+++) (+++) 

N-(4~chloro-3-(3-isopropyl-lH-l,2,4-triazol-5-
yl)thiophen-2~yl)-2-(2-oxo-3,4-dihydro-1,5-

naphthyridin- 1 (2H)-y !)acetamide 
(++) (+++) C++) 

2-(6-bromo-2-oxoquinolin-l(2H)-y!)-N-(4-bromo-3-
(lH-l52,4-triazol-3-yl)thiophen-2-yl)acetamide (+++) C+++) (-H-h) 

N-(4-cyano-3-(l-methyl-lH-l,2,4-triazol-3-yl)thiophen-
2-yl)-2-(2-oxo-3)4-dihydro-l,5-naphthyridin-l(2H)-

yl)acetamide 
(+++) (+++) (+++) 

2-(6-bromo-2-oxoq"uinolin-l(2H)-yl)-N-(4-chloro-3-
(lH-l,2,4-triazol-3-yl)thiophen-2-yl)acetamide (+++) (+++) (+++) 

N-(4-chIoro-3-(lH-l,2,4-triazol-3-yI)thiophen-2-yl)-2-
(6-cy ano-2-oxoquinolin-1 (2H)-yl)acetamide (+++) (+++) (+++) 

N~(4~chloro-3-(lH-l,2,4-triazol~5~yl)thiophen-2-yl)-2-
(5-oxo-2-(trifluoromethyl)pyrazolo[l,5-a]pyriraidm-

4(5H)-yl)acetamide 
(+++) (+++) (-H-+) 

N~(4~chloro~3-(lH-l,2,4-triazoi-3-yl)thiophen-2-yl)-2-
(2-oxo-7-(triflxioromethyl)- l,6-naphthyridin-l(2H)-

yl)acetamide 
(-H-+) (+++) (+++) 
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Compound Name 1 
* I JC50 (pM) 

JNKl 
ICsoCuM) 

JNKl 
ICjoGiM) 

N-(4-chloro-3-(l-methyI-lH-l,2,4-triazoI-3-yl)thiophen-
2-yl)-2-(5-oxo-2-(trifluoromethyl)pyrazolo[l,5-

a]pyrimidin-4(5H)-yl)acetamide 
(-H-+) (+++) (+++) 

N-(4-chIoro-3-(l-methyl-lH~L2,4-triazol-3-yl)thiophen-
2-yl)-2-(2-oxo-7-(trifluoromethyl)-l,6-naphthyridin-

1 (2H)~yl)acetamide 
(+++) (+++) (+++) 

(+++•) IC50 0.1. jiM 
(++) IC50 0.1 fjM- 10 |iM 
(+) IC50 > 10 fiM 
(-) Activity below level of detection in assay used (IC50 >50 fj.M) 

In Vivo Activities 
[00139] Certain compounds of the present disclosure exhibit in vivo biological 

activities, such as the inhibition of excitotoxic cell death. An in vivo model, which can be used 

to assess the potential in vivo beneficial effect of the compounds of the present disclosure is 

described in Example 15. Excitotoxic cell death can be induced experimentally by the 

administration of kainic acid. Peripheral injection of kainic acid results in the degeneration of 

neurons in the hippocampus. Mice lacking the Jnk3 gene are resistant to kainic acid-induced 

upregulation of phosphorylated c-jun (p-cjun) and hippocampal neuronal apotosis (see e.g., Yang 

D.D. et al., Nature 1997, 389: 865-870). Phosphorylated c-jun in wildtype mice is upregulated 

after kainic acid administration and demonstrate that this upregulation is inhibited by certain 

compounds of the present disclosure. 

[00140] Certain compounds of the present disclosure are characterized by the following 

in vivo biological activities involving the concentration of p-cjun in the brain tissue (e.g., 

hippocampus) of a test animal (e.g., rodent, such as mice, rat, rabbit and the like) after treatment 

of the test animal with an excitatory amino acid or analog thereof (e.g., kainic acid). In one 

example, administration of a compound of the present disclosure to a test animal (e.g., at a dose 

of at least about 100, 200 or 300mg/kg), results in a reduction of kainic acid-induced p-cjun 

concentration in the brain tissue of the test animal by at least about 1%, at least about 2%, at least 

about 3%, at least about 4%, at least about 5%, at least about 6%, at least about 7%, at least 

about 8%, at least about 9% or at least about 10% relative to the p-cjun concentration found in 

brain tissue of a comparable, untreated (vehicle treated) test animal. In another example, 

administration of a compound of the present disclosure to a test animal (e.g., at a dose of at least 

about 100, 200 or 300mg/kg), results in a reduction of kainic acid-induced p-cjun concentration 

in the brain tissue of the test animal by at least about 11%, at least about 12%, at least about 
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13%, at least about 14%, at least about 15%, at least about 16%, at least about 17%, at least 

about 18%, at least about 19% or at least about 20%, relative to the p-cjun concentration found in 

brain tissue of a comparable, untreated (vehicle treated) test, animal. In yet another example, 

administration of a compound of the present disclosure to a test animal (e.g., at a dose of at least 

about 100, 200 or 300mg/kg), results in a reduction of kainic acid-induced p-cjun concentration 

in the brain tissue of the test animal by at least about 21%, at least about 22%, at least about 

23%, at least about 24%, at least about 25%, at least about 26%, at least about 27%, at least 

about 28%, at least about 29% or at least about 30% relative to the p-cjun concentration found in 

brain tissue of a comparable, untreated (vehicle treated) test animal. In a further example, 

administration of a compound of the present disclosure to a test animal at a dose of at least about 

(100,200 or 300mg/kg), results in a reduction of kainic acid-induced p-cjun concentration in the 

brain tissue of the test animal by at least about 31%, at least about 32%, at least about 33%, at 

least about 34%, at least about 35%, at least about 36%, at least about 37%, at least about 38%, 

at least about 39% or at least about 40% relative to the p-cjun concentration found in brain tissue 

of a comparable, untreated (vehicle treated) test animal. In yet another example, administration 

of a compound of the present disclosure to a test animal (e.g., at a dose of at least about 100, 200 

or 300 mg/kg), results in a reduction of kainic acid-induced p-cjun concentration in the brain 

tissue of the test animal by at least about 41%, at least about 42%, at least about 43%, at least 

about 44%, at least about 45%, at least about 46%, at least about 47%, at least about 48%, at 

least about 49% or at least about 50% relative to the p-cjun concentration found in brain tissue of 

a comparable, untreated (vehicle treated) test animal. In yet another example, administration of a 

compound of the present disclosure to a test animal (e.g., at a dose of at least about 300mg/kg), 

results in a reduction of kainic acid-induced p-cjun concentration in the brain tissue of the test 

animal by at least about 51%, at least about 52%, at least about 53%, at least about 54%, at least 

about 55%>, at least about 56%, at least about 57%o, at least about 58%, at least about 59% or at 

least about 60% relative to the p-cjun concentration found in brain tissue of a comparable, 

untreated (vehicle treated) test animal. 

Synthesis of Compounds 

[00141] The compounds of the present disclosure can be prepared using methods 

known in the art of organic synthesis and those described herein (see, e.g., Examples 1 to 13). 

The starting materials and various intermediates may be obtained from commercial sources, 

prepared from commercially available compounds, and/or prepared using known synthetic 

methods. For example, the compounds of the present disclosure, as well as all intermediates, can 

be synthesized by known processes using either solution or solid phase techniques. Exemplary 



procedures for preparing compounds of the present disclosure are outlined in the following 

schemes. 

[00142] 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. Suitable protecting groups for various functional groups as well as suitable 

conditions for protecting and deprotecting particular functional groups are well known in the art. 

For example, numerous protecting groups are described in T. W. Greene and P.G. M. Wuts, 

Protecting Groups in Organic Synthesis, Third Edition, Wiley, New York, 1999, and references 

cited therein. 

[00143] In one example, the compounds of the present disclosure are prepared using a 

procedure outlined in Scheme la, below: 

Scheme la 

OR0 ORa 

1 II! IV 

[00144] In Scheme la. Cy and W are defined as herein above. X1 and X3 are 

independently chosen from CR2, S and N with the proviso that at least one of X! and X3 is S. R2 

is defined as herein above. Ra is chosen from substituted or unsubstituted alkyl, substituted or 

unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or 

unsubstituted aryl and substituted or unsubstituted heteroaryl. In one example, Ra in Scheme la 

is Ci-C4 alkyl (e.g., methyl or ethyl). The moiety -C(0)E of compound II represents a 

carboxylic acid group (in which E is OH), an acid, chloride (in which E is CI) or an activated 

ester, such as a N-hydroxysuccinimide ester (NHS-ester), a carbodiimide, a triazolol and the like. 

The activated ester is optionally formed in situ from the corresponding acid, in which E is OH. 

In one example, compound III is formed by contacting compound I and compound II (wherein E 

is OH) in the presence of a coupling reagent and optionally an organic base, such as an amine 

(e.g., diisopropylethyl amine, DIPEA). Coupling reagents suitable for amide bond formation are 

known to those of skill in the art and include dicyclohexylcarbodiimide (DCCl). 

diisopropylearbodiimidc (D1C), 1 -hydroxybeiizo-triazole f'HOBT.>, 1 -hydroxy-7-aza-
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benzotriazoie (HO At). 6-chloro-1 4iydvoxybenzotriazole (CI-HOBT), 3 -etliyI-3-(3'-

dimethyiaxninoprapyOcaibodiiimde (EDO), "N~[(1H- benzofriazoj-1-

yl)(dunethylaffiino)melhylcnej»N-methylt:Rethana:minium hexafliK^rophosnhate N-oxide 

(HBTU), hH(dimethylaim/x)}-.l H-l .2.3-triazo]o[4,5-b}pyridine-] -yhrjethlenej-N-

nseli^dtnetr.aTrAniiTnanilvexailiioropikiispliaie (HATU). benzolirazol-i -yi-N-oxy-

trisCpyrealidiiK^jphosphonjum hexafluorophosph&ie (PyBOP) and combinations thereof. 

Alternatively, POCb and a. base te.g., pyridine) can be used to form an amide bond. 

[00145] After coupling, the ester group of compound i Li. can be con verted EO a hetero-

aroiriatie group Z. Exemplary groups Z are described herein above. Schemes 2 to 8 outline the 

formation of various Z groups. A person of skill in the an will appreciate that the conversions 

shown in Schemes 2 to 8 are exemplar/ and that compounds, which include other Z groups can 

be synthesized using .known methodologies and methods modified from those presented. 

[00146] In one example, Z can be covalently linked to the core moiety via an aryl-ary] 

cross coupling reaction, such as a Suzuki or Stille-type reaction. An exemplary reaction is 
outlined in Scheme lb, below. 

Scheme lb 

[00147] In Scheme lb, Z, X1, X3 and R2 are as defined as herein above (see, e.g., 

Scheme la). X is halogen (e.g., CI, Br or I). Y is a leaving group suitable for a cross-coupling 

reaction. In one example, Y is a leaving group suitable for a Stille-type cross-coupling reaction, 

e.g., atrialkylstannyl (e.g., tributylstannyl). In another example, Y is a leaving group suitable for 

a Suzuki-type cross-coupling reaction, e.g., a boronic acid group. It is well within the 

capabilities of a skilled person to select a suitable catalyst. Typically, the cross-coupling reaction 
will be palladium-catalyzed. However, other .transition metal catalysts can also be used. In one 

example, the catalyst is a palladium phosphine, such as triphenyl phosphine, Pd(PPh3)4. In 

another example, the catalyst is a copper-based catalyst. The reducing agent can be any reagent 

suitable for the reduction of a nitro group to an amino group. Exemplary reagents include 
hydrogen in combination with a metal catalyst, such as palladium on carbon (Pd/C); and tin(II) 

reagents, such as SnCh. 
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In Scheme lb, the nitro analog is first coupled to Z, followed by reduction of 

the nitro group to an amino group. The resulting amine can then be coupled to a suitable 

carboxylic acid derivative, e.g., as outlined in Scheme la. 

In another example, the coupling reaction is performed after the amide has been formed as 

outlined in Scheme 1c, below. 

Scheme 1c 

catalyst 

[00149] In Scheme lc, Z, Y, X1, X~: R2, X and the catalyst are defined as herein above 

(see, e.g., Scheme lb). 

[00150] In another example, the compounds of the present disclosure are prepared 

according to a procedure outlined in Scheme Id, below: 

Scheme Id 

HN 

JVb 

Reduction 
(e.g., Fe/AcOH/H20) 

In Scheme Id, R2, X1 and X3 are defined as herein above and X is a leaving 

group, such as halogen (e.g., CI, Br, I), tosylate, mesylate and the like. Ring B represents any 

heterocyclic or heteroaromatic ring, (e.g., imidazole, pyrazole). Ring B can optionally be part of 

a larger ring system (e.g., indolyl). In Scheme Id, compound Illb is reacted with compound IVb, 

e.g., by heating the components in a suitable solvent, such as acetonitrile, to afford compound 

Vb. The nitro group of Compound Vb can then be reduced to an amino group, e.g., using a 

metal reducing agent, such as iron (Fe) or zinc to afford compound VIb. Compound VIb can be 

further converted to a compound of the present disclosure by means of coupling with a suitable 

carboxylic acid or acid derivative, similarly to the reaction outlined in Scheme la. 

Triazoles 
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[00152] In another example, the compounds of the present disclosure include a triazole 

moiety as the ring Z and are prepared using a procedure outlined in Schemes 2a or 2b, below. 

Scheme 2a 

Cyv . Cy^ cy^ 

lil V VII 

[00153] In Scheme 2a. the ester III is first converted to the hydrazide V (e.g., using a 

hydrazine), which is further reacted with an imidamide (e.g., acetimidamide or 

propionimidamide) in the presence of a base in order to give the triazole VII. In Scheme 2a, X1, 

X'1, R2, R4, Cy and W are defmed as herein above. In one example, R4 is chosen from substituted 

or unsubstituted alkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl 

and amino (e.g., alkyl-amino). When R4 is amino, the imidamide reagent VI of Scheme 2a can 

be a guanidine. In Scheme 2a, X1 and X3 are independently chosen from CR2, S and N, with the 
? ^ ij 

proviso that at least one of X and X" is S. R is defmed as herein above. 

[00154] Alternatively, the carboxylic acid Ilia can be converted to a primary amide, 

which is then reacted with hydrazine to form a triazole, e.g., as outlined in Scheme 2b, below: 

Scheme 2b 

ilia 

In Scheme 2b, X1, X", R2. Cy and W are defmed as herein above. 

Oxadiazole 

[00155] In another example, the compounds of the present disclosure include an 

oxadiazole moiety as the ring Z. Such compounds can be prepared using procedures outlined in 
Schemes 3a to 3e, below. 
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Scheme 3a 

OEt 

EtO^^OEt 

HN—NH2 
N—N 

In Scheme 3a, X1, X"3, R2, Cy and W are defmed as herein above. In Scheme 

3a, the hydrazide V is reacted with trialkoxy-methane (e.g., triethoxymethane) to form the 1,3,4-

oxadiazole analog VIE-

[001.57] Alternatively, the carboxylic acid 331a can be reacted with an acyl hydrazide to 

prepare a substituted 1,3,4-oxadiazole analog VlUa as outlined in Scheme 3b, below. 

Scheme 3b 

cy, 

HIN—NHC(0)R'1 

iiia 

,NH 

R2" 

X^T 

v A r 
N—N 

Villa 

\ T, 2 In Scheme 3b, X , X", R , Cy and W are defmed as herein above. 

Alternatively, the unsubstituted oxadiazole (R4 = H in Formula Villa) can be prepared by 

reacting the above carboxylic acid with isocyanoimino-triphenyl-phosphorane. 

Scheme 3c 

75 



R4 

H,N 
^ ̂ OH 

IX 
Base (e.g., NaH) 

2. Acid (e.g., HCI) 

O*—N 

In Scheme 3 c, X1, X3, R2, Ra, Cy and W are defmed as herein above. In 

Scheme 3c, the ester III is reacted with a hydroxyimidamide IX [e.g., (E)-N1-

hydroxyacetimidamide] to form the 1,2,4-oxadiazole analog X. 

cyv 

r 
\ (e.g., conc NH4OH/ 
NH cat NH4CI) 1. DMF-DMA 

2. NH2OH / 
Acid (e.g., AcOH) R2 

XII 

In Scheme 3d, X1, X3, R2, Cy and W are defmed as herein above. I11 Scheme 

3d, the carboxylic acid Ilia, which can optionally be prepared through saponification of ester HI, 

is first converted to the primary amide XI (e.g., using ammonium hydroxide and a catalytic 

amount of ammonium chloride) and then further converted to the 1,2,4-oxadiazole analog XII, 

e.g., by means of A^iV-dimethylformamide dimethyl acetal (DMF-DMA) followed by 

hydroxylamine. 

Scheme 3e 

Cyv 

R4 Ci 
(e.g., acety) chloride) 

ISIc 

[00161] In Scheme 3e, the nitrile IIIc, is first converted to the corresponding imidamide 

(e.g., using hydroxylamine), which is further reacted with an acid chloride (e.g., acetyl chloride) 

76 



to give an oxadiazole. In Scheme 3e, X1, X3, R2, R4, Cy and W are defined as herein above. In 

one example, R4 is C1-C4 alkyl (e.g., methyl). 

Oxazole/Thiazole 

[00162] In yet another example, the compounds of the present disclosure include an 

oxazole or a thiazole moiety as the ring Z and are prepared using a procedure outlined in Scheme 

4, below. 

.NO-, 

XI!! 

Reduction 

(e.g., Pd/C, H2) ^ \\ // ^ j (A. 

p4a 

In Scheme 4, X1, R2, R4, R4a, Cy, W and E are defmed as herein above, 

e.g., for Scheme la. X is halogen (e.g., CI, Br or I). In one example, X is CI or Br. Y2 is chosen 

from 0 and S. The catalyst can be any transition metal catalyst suitable for a Stille-type reaction. 

In one example, the catalyst in Scheme 4 is a palladium catalyst, such as a palladium phosphine, 

e.g. palladium(0)tetrakistriphenylphosphine, Pd(PPh3)4. 

[00164] In Scheme 4, the nitro analog XIII is first covalently linked to the oxazole or 

thiazole XIV. The nitro group of the resulting cross-coupled product XV is reduced to an amino 

group using an appropriate reducing agent, such as hydrogen in combination with a metal 

catalyst, such as Pd/C. The reduced analog XVI can then be coupled to an appropriate 

carboxylic acid analog, e.g., compound II, e.g., as outlined in Scheme la, to produce the desired 

oxazole or thiazole. 

[00165] A person of ordinary skill in the art will appreciate that compound XIV in 

Scheme 4 can be replaced with another oxazole, thiazole, isoxazole or isothiazole derivative to 

produce the corresponding products. Exemplary reagents are: 
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BuqSn- Bu3Sn 

YVR4 
N^Y2 N-

R4 

XlVa and 

wherein R4 is defined as hereinabove and Y is O or S. 

Imidazole 
[00166] In a further example, the compounds of the present disclosure include an 

imidazole moiety as the ring Z and are prepared using a related procedure outlined in Scheme 5, 

below. 

Scheme 5 

In Scheme 5, X1, X3, R2, R\ R4, R4a, Cy, W and E are defmed as herein above 

(see, e.g., Scheme la). X is halogen (e.g., CI, Br or I). In one example, X is CI or Br. The 

catalyst can be any transition metal catalyst suitable for a Stille-type reaction. In one example, 

the catalyst in Scheme 5 is a palladium catalyst, such as a palladium phosphine, e.g. Pd(PPh3)4. 

A person of ordinary skill in the art will appreciate that compound XVII in 

Scheme 5 can be replaced with another imidazole derivative to produce the corresponding 

product. An exemplary reagent is: 
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Bu3Sn / 

XVlia 

wherein R3, R4 and R4a are defined as hereinabove. 

[00169] Alternatively, in Schemes 4 and 5, the coupling reaction with the imidazole, 

thiazole, oxazole and the like is performed subsequent to the amide formation, starting with 

compound XX. An exemplary coupling reaction is outlined below. 

[00170] In another example, the compounds of the present disclosure include a 

tetrazole moiety as the ring Z. The tetrazole moiety can be prepared from the corresponding 

nitriie through reaction with an azido-trialkylstannane. An exemplary procedure is outlined in 

Scheme 6, below. For example, the nitriie XXI is reacted with azidotributylstannane (Bu^SnNs) 

to form the tetrazole XXII. The tetrazole hydrogen can be replaced with another substituent 

(e.g., an alkyl group) by contacting the tetrazole with an electrophile and, optionally, an organic 

or inorganic base (e.g., carbonate or triethylamine). Exemplary electrophiles include X-R4, 

wherein R4 is defined as herein above and X is a leaving group, such as halogen (e.g.. CI, Br, I). 

In one example, X-R4 is a halogen-substituted alkyl or heteroalkyl reagents (e.g., Mel). 

XX 

T etrazole 
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R3SriM3 

(e.g., Bu3SnN3) R2 

N N N—N 
XXII 

In Scheme 6, X1, X3, R2, R4, Cy and W are defined as herein above (see, e.g., 

Scheme la). R is alkyl (e.g., Q-Cu) alkyl). A person of skill in the art will appreciate that the 

tetrazole moiety can alternatively be formed prior to amide formation (e.g., starting with an 

appropriate cyano nitro analog). 

Pyrazole 

[00172] In another example, the compounds of the present disclosure include a 

pyrazole moiety as the ring Z, and can be prepared using a procedures outlined in Scheme 7, 

below. 

Scheme 7 

(e.g., DMF-DMA 
or DMA-DMA) 

XXIV XXVI 

In Scheme 7, X\ X\ Rz, R\ R4a, Cy and W are defmed as herein above (see, 

e.g., Scheme la). In one example, R4 is H or methyl. In Scheme 7, the acetyl analog XXIV is 

first converted to the dimethylamino acryloyl analog XXV, which is then converted to the 

pyrazole XXVI by reaction with a hydrazide. A person of skill in the art will appreciate that the 

pyrazole moiety can alternatively be formed prior to amide formation. 

[00174] In another example, the pyrazole moiety can be coupled to the remainder of the 

molecule via a nitrogen atom, e.g., as outlined in Scheme 7b. 
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[00175] In Scheme 7b, X1, X3, R2, R4 and R4a are defmed as herein above (see, e.g., 

Scheme la). 

Pvridme/Pvrazine 

[00176] In another example, the compounds of the present disclosure include a 6-

membered heteroaromatic ring, such as a pyridine or pyrazine moiety as the ring Z. Such 

molecules can be prepared using a procedure outlined in Schemes 8a or 8b, below. 

[00177] In Scheme 8a, Y5 is N or CR4. X1, X3, R2, R4, R4a, Cy, W and the catalyst are 

defmed as herein above (see, e.g., Scheme la and Scheme lb). In one example, the catalyst is a 

palladium phosphine, e.g..; PdfPPhs-k-

[00178] Alternatively, the pyridine or pyrazine moiety can be coupled prior to amide 

formation starting from the nitro analog XIII as outlined in Scheme 8b, below. 

Scheme 8b 

Scheme 8a 

Cy, 

XX 
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R x® 

Y • 
XIII 

Reducing agent 

(e.g., Pd/C, H2) R 

In Scheme 8b, Y5 is N or CR4. X1, X3, R2, R4, R4a, Cy, W and the catalyst are 

defmed as herein above (see, e.g., Scheme la and Scheme lb). In one example, the catalyst is a 

palladium phosphine, e.g., Pd(PPh3)4. 

Synthesis of Substituted Thiophene Analogs 

[00180] In one example, the compounds of the present disclosure include a substituted 

thiophene ring. For example, in Formulae (II) to (XV), R2 and/or R2a is other than H. Halogen-

substituted analogs may be prepared using the procedure outlined in Scheme 9. 

Scheme 9 

o 
.rrvpt 

C02Et 
RK ^NCS 

0 

XXVJj . 

CK /C02Et 

XXVI i I 

Base (e.g. NaH) V 
0 S 

XXIX 

POX, 

o 
(e.g., POBr3) 

C02Et 

XXX XXX) 

In Scheme 9, Rb is a ring and X is a halogen (e.g., Br or CI). In one example, 

X in Scheme 9 is Br. In another example, Rb is chosen from substituted or unsubstituted 

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl and 

substituted or unsubstituted heteroaryl. For example, Rb is 9//-fluorene. In Scheme 9, the 

isothiocyanate XXVII is cyclized with the chloro beta-ketoester XXVIII in the presence of a 
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base to give the carbamate XXIX. Deprotection of the amino group (e.g., using morpholine to 

remove fluorene protecting group) affords the halogenated thiophene ester XXXI. Compound 

XXXI can be further converted to an amide by coupling to an appropriate carboxylic acid, 

similarly to the reaction outlined in Scheme 1. 

[00182] Alternatively the halogen can be replaced with another moiety (e.g., either 

before deprotection of the amino group, or after coupling of the amine with an appropriate 

carboxylic acid to form an amide). In one example, the halogen X (e.g., Br) in Scheme 9, can be 

replaced with a trifluoro-methyl (-CF3) group, e.g., using CF3-CO2-CUI or methyl 2,2-difluoro-2-

(fluorosulfonyl)acetate/CuI. In another example, halogen X is replaced with halogen X* or CN, 

e.g., utilizing Sandmeyer or Sandmeyer-type reactions. For example, Br can be replaced with CI, 

using a reagent including CuCl (CuCl/DMF) or with CN using a reagent including CuCN (e.g., 

CuCN/DMF). The substitution of one halogen for another can be performed at different stages 

of the synthesis. For example, compound XXXI in Scheme 9 can first be converted to an amide 

and the resulting analog can be subjected to halogen exchange. Subsequently the ester moiety 

can be converted to an heteroaryl group (e.g., a triazole moiety), e.g., using the methods 

described herein. 

[00183] Analogs including an alkyl group as R2 can be prepared using appropriate 

starting materials such as methyl-2-amino-4-methyl-3-thiophene carboxylate, which is 

commercially available (e.g., Oakwood, Fluorochem): 

[00184] The disclosure further provides pharmaceutical compositions including a 

compound of the present disclosure, e.g., those of Formulae (I) to (XV) (or any embodiment 

thereof), and at least one pharmaceutical^ acceptable carrier. The term "pharmaceutical^ 

acceptable carrier" means all pharmaceutical^ acceptable ingredients known to those of skill in 

the art, which are typically considered non-active ingredients. The term "pharmaceutical^ 

acceptable carrier" includes solvents, solid or liquid diluents, vehicles, adjuvants, excipients, 

glidants, binders, granulating agents, dispersing agents, suspending agents, wetting agents, 

lubricating agents, disintegrants, solubilizers, stabilizers, emulsifiers, fillers, preservatives (e.g., 

anti-oxidants), flavoring agents, sweetening agents, thickening agents, buffering agents, coloring 
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agents and the like, as well as any mixtures thereof. Exemplary carriers (i.e., excipients) are 

described in, e.g., Handbook of Pharmaceutical Manufacturing Formulations, Volumes 1-6, 

Niazi, Sarfaraz K., Taylor & Francis Group 2005, which is incorporated herein by reference in 

its entirety. A pharmaceutical composition of the present disclosure may include one or more 

compounds of the present disclosure in association with one or more pharmaceutically 

acceptable earner and optionally other active ingredients. 

[00185] The compounds of the present disclosure may be administered orally, 

topically, parenterally, by inhalation or spray or rectally in dosage unit formulations containing 

at least one pharmaceutically acceptable carrier. The term "parenteral" as used herein includes 

percutaneous, subcutaneous, intravascular (e.g., intravenous), intramuscular, or intrathecal 

injection or infusion techniques and the like. The pharmaceutical compositions containing 

compounds of the present disclosure may be in a form suitable for oral use, for example, as 

tablets, troches, lozenges, aqueous or oily suspensions, dispersible powders or granules, 

emulsion, hard or soft capsules, or syrups or elixirs. 

[00186] Compositions intended for oral use may be prepared according to any method 

known to the art for the manufacture of pharmaceutical compositions and such compositions 

may contain one or more agents chosen from the group consisting of sweetening agents, 

flavoring agents, coloring agents and preservative agents in order to provide pharmaceutically 

elegant and palatable preparations. Tablets contain the active ingredient in admixture with non­

toxic pharmaceutically acceptable excipients that are suitable for the manufacture of tablets. 

These excipients may be for example, inert diluents, such as calcium carbonate, sodium 

carbonate, lactose, calcium phosphate or sodium phosphate; granulating and disintegrating 

agents, for example, corn starch, or alginic acid; binding agents, for example starch, gelatin or 

acacia, and lubricating agents, for example magnesium stearate, stearic acid or talc. The tablets 

may be uncoated or they may be coated by known techniques. In some cases such coatings may 

be prepared by known techniques to delay disintegration and absorption in the gastrointestinal 

tract and thereby provide a sustained action over a longer period. For example, a time delay 

material such as glyceryl monosterate or glyceryl distearate may be employed. 

[00187] Formulations for oral use may also be presented as hard gelatin capsules, 

wherein the active ingredient is mixed with an inert solid diluent, for example, calcium 

carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient 

is mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oil. 

Formulations for oral use may also be presented as lozenges. 
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[00188] Aqueous suspensions contain the active materials in admixture with excipients 

suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents, for 

example sodium carboxymethylcellulose, methylcellulose, hydropropyl-methylcellulose, sodium 

alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents 

may be a naturally-occurring phosphatide, for example, lecithin, or condensation products of an 

alkylene oxide with fatty acids, for example polyoxyethylene stearate, or condensation products 

of ethylene oxide with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, 

or condensation products of ethylene oxide with partial esters derived from fatty acids and a 

hexitol such as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide 

with partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene 

sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives, for 

example 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. 

[00189] Oily suspensions may be formulated by suspending the active ingredients in a 

vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such 

as liquid paraffin. The oily suspensions may contain a thickening agent, for example beeswax, 

hard paraffin or cetyl alcohol. Sweetening agents and flavoring agents may be added to provide 

palatable oral preparations. These compositions may be preserved by the addition of an anti­

oxidant such as ascorbic acid. 

[00190] Dispersible powders and granules suitable for preparation of an aqueous 

suspension by the addition of water provide the active ingredient in admixture with a dispersing 

or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 

agents or suspending agents are exemplified by those already mentioned above. Additional 

excipients, for example sweetening, flavoring and coloring agents, may also be present. 

[00191] Pharmaceutical compositions of the present disclosure may also be in the form 

of oil-in-water emulsions. The oily phase may be a vegetable oil or a mineral oil or mixtures of 

these. Suitable emulsifying agents may be naturally-occurring gums, for example gum acacia or 

gum tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and esters or 

partial esters derived from fatty acids and hexitol, anhydrides, for example sorbitan monooleate, 

and condensation products of Hie said partial esters with ethylene oxide, for example 

polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening and 
flavoring agents. 
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[00192] Syrups and elixirs may be formulated with sweetening agents, for example 

glycerol, propylene glycol, sorbitol, glucose or sucrose. Such formulations may also contain a 

demulcent, a preservative and flavoring and coloring agents. The pharmaceutical compositions 

may be in the form of 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 that have been mentioned above. The sterile injectable preparation may 

also be a sterile injectable solution or suspension in a non-toxic parentally acceptable diluent or 

solvent, for example as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents 

that may be employed are water, Ringer's solution and isotonic sodium chloride solution. In 

addition, sterile, fixed oils are conventionally 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 find use in the preparation of injectables. 

[00193] The compounds of the present disclosure may also be administered in the form 

of suppositories, e.g., for rectal administration of the drug. These compositions can be prepared 

by mixing the drug with a suitable non-irritating excipient that is solid at ordinary temperatures 

but liquid at the rectal temperature and will therefore melt in the rectum to release the drug. 

Such materials include cocoa butter and polyethylene glycols. 

[00194] Compounds of the present disclosure may be administered parenterally in a 

sterile medium. The compound, depending on the vehicle and concentration used, can either be 

suspended or dissolved in the vehicle. In one embodiment, adjuvants such as local anesthetics, 

preservatives and buffering agents can be dissolved in the vehicle. 

[00195] For disorders of the eye or other external tissues, e.g., mouth and skin, the 

formulations are applied, for example, as a topical gel, spray, ointment or cream, or as a scleral 

suppository, containing the active ingredients in a total amount of, for example, 0.075 to 30% 

w/w, 0.2 to 20% w/w or such as 0.4 to 15% w/w. When formulated in an ointment, the active 

ingredients may be employed with either paraffinic or a water-miscible ointment base. 

[00196] 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, for example 

at least 30% w/w of a polyhydric alcohol such as propylene glycol, butane-1,3-diol, mannitol, 

sorbitol, glycerol, polyethylene glycol and mixtures thereof. The topical formulation 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 

dimethylsulfoxide and related analogs. The compounds of this present disclosure can also be 

86 



administered by a transdermal device. In one embodiment, topical administration will be 

accomplished using a patch either of the reservoir and porous membrane type or of a solid matrix 

variety. In either case, the active agent is delivered continuously from the reservoir or 

microcapsules through a membrane into the active agent permeable adhesive, which is in contact 

with the skin or mucosa of the recipient. If the active agent is absorbed through the skin, a 

controlled and predetermined flow of the active agent is administered to the recipient. In the 

case of microcapsules, the encapsulating agent may also function as the membrane. The 

transdermal patch may include the compound in a suitable solvent system with an adhesive 

system, such as an acrylic emulsion, and a polyester patch. The oily phase of the emulsions of 

this present disclosure may be constituted from known ingredients in a known manner. While the 

phase may comprise merely an emulsifier, it may comprise a mixture of at least one emulsifier 

with a fat or oil or with both a fat and an oil. In one embodiment, a hydrophilic emulsifier is 

included together with a lipophilic emulsifier, which acts as a stabilizer. The phase may, for 

example,include both an oil and a fat. Together, the emulsifier(s) with or without stabilizer(s) 

make-up the so-called emulsifying wax, and the wax together with the oil and fat make up the 

so-called emulsifying ointment base, which forms the oily, dispersed phase of the cream 

formulations. Emulsifiers and emulsion stabilizers suitable for use in the formulation of the 

present disclosure include Tween 60, Span 80, cetostearyl alcohol, myristyl alcohol, glyceryl 

monostearate, and sodium lauryl sulfate, among others. The choice of suitable oils or fats for the 

formulation is based on achieving the desired cosmetic properties, since the solubility of the 

active compound in most oils likely to be used in pharmaceutical emulsion formulations is very 

low. Thus, the cream may, for example, be a non-greasy, non-staining and washable product 

with suitable consistency to avoid leakage from tubes or other containers. Straight or branched 

chain, mono- or dibasic alkyl esters such as di-isoadipate, isocetyl stearate, propylene glycol 

diester of coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl 

stearate, 2-ethylhexyl palmitate or a blend of branched chain esters may be used. These may be 

used alone or in combination depending on the properties required. Alternatively, high melting 

point lipids such as white soft paraffin and/or liquid paraffin or other mineral oils can be used. 

[00197] Formulations suitable for topical administration to the eye also include eye 

drops wherein the active ingredients are dissolved or suspended in suitable carrier, especially an 

aqueous solvent for the active ingredients. The anti-inflammatory active ingredients may, for 

example, be present in such formulations in a concentration of 0.5 to 20%, such as 0.5 to 10%, 

for example about 1.5% w/w. For therapeutic purposes, the active compounds of the present 

disclosure are ordinarily combined with one or more adjuvants appropriate to the indicated route 
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of administration. The compounds may be admixed with lactose, sucrose, starch powder, 

cellulose esters of alkanoic acids, cellulose alkyl esters, talc, stearic acid, magnesium stearate, 

magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, gelatin, acacia 

gum, sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or 

encapsulated for convenient administration. Such capsules or tablets may contain a controlled-

release formulation as may be provided in a dispersion of active compound in 

hydr oxy propyimethy 1 cellulose. Formulations for parenteral administration may be in the form of 

aqueous or non-aqueous isotonic sterile injection solutions or suspensions. These solutions and 

suspensions may be prepared from sterile powders or granules having one or more of the carriers 

or diluents mentioned for use in the formulations for oral administration. The compounds may be 

dissolved in water, polyethylene glycol, propylene glycol, ethanol, corn oil, cottonseed oil, 

peanut oil, sesame oil, benzyl alcohol sodium chloride, and/or various buffers. Other adjuvants 

and. modes of administration are well and widely known in the pharmaceutical art. 

100198} Dosage levels of the order of from about 0.005 mg to about 80 mg per 

kilogram of body weight per day are useful in the treatment of the diseases and conditions 

described herein (e.g., about 0.35 mg to about 5.6 g per human patient per day, based on an 

average adult person weight of 70 kg). The amount of active ingredient that may be combined 

with the carrier materials to produce a single dosage form will vary depending upon the host 

treated and the particular mode of administration. Dosage unit forms will generally contain 

between from about 1 mg to about 500 mg of an active ingredient The daily dose can be 

administered in one to four doses per day. In the case of skin conditions, it may, for example, be 

applied as a topical preparation of compounds of this present disclosure on the affected area one 

to four times a day. 

[00199] Formulations suitable for inhalation or insufflation include solutions and 

suspensions in pharmaceutically acceptable aqueous or organic solvents, or mixtures therof, and 

powders. The liquid or solid compositions may contain suitable pharmaceutically acceptable 

excipients as describe above. The compositions may be administered by oral or nasal respiratory 

route for local or systemic effect. Compositions may be nebulized by use of inert gases or 

vaporized, and breathed directly from the nebulizing/vaporizing device or the nebulizing device 

may be attached to a facemask tent or intermittent positive pressure-breathing machine. 

[00200] It will be understood, however, that the specific dose level for any particular 

patient will depend upon a variety of factors including the activity of the specific compound 

employed, the age, body weight, general health, sex, diet, time of administration, route of 
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administration, and rate of excretion, drug combination and the severity of the particular disease 

undergoing therapy. 

[00201] For administration to noil-human animals, the composition may also be added 

to the animal feed or drinking water. It may be convenient to formulate the animal feed and 

drinking water compositions so that the anima] takes in a therapeutically appropriate quantity of 

the composition along with its diet. It may also be convenient to present the composition as a 

premix for addition to the feed or drinking water. 

Methods 

[00202] Over-activation of JNK is believed to be an important mechanism in 

autoimmune, inflammatory, metabolic, neurological diseases as well as cancer and pain. Certain 

compounds of the present disclosure exhibit inhibitory activity against JNK (e.g., JNKl, JNK2 

and JNK3). Kinase activity can be determined using a kinase assay, which typically employs a 

kinase substrate and a phosphate group donor, such as ATP (or a derivative thereof). Exemplary 

kinase substrates for various kinases are described in Example 14. The kinase catalyzes the 

transfer of a phosphate group from the phosphate group donor (e.g., ATP) unto the substrate 

forming a covalent bond. Certain compounds of the present disclosure can inhibit the activity of 

the kinase, slowing the above described reaction and resulting in a smaller number of phosphate 

groups being transferred. Hence, the current disclosure provides a method (i.e., an in vitro assay) 

that includes: (i) contacting a compound of the present disclosure with a kinase (e.g., JNK, p38, 

MAPK and the like) thereby forming a mixture. The method may further include (ii) contacting 

the mixture with a kinase substrate (e.g., peptide substrate) and ATP (or a derivative thereof), 

thereby forming an amount of phosphorylated kinase substrate. The method can further include 

(iii) measuring the amount of phosphorylated kinase substrate. The amount of phosphorylated 

substrate may be accomplished-using a detection reagent. Suitable detection reagents can 

include a metal reagent, such as a lanthanoid (e.g., Eu-63), a radioactive probe, a labeled (e.g., 

fluorescently labelled) antibody and combinations thereof. In one example, the assay is a 

fluorescence resonance energy transfer (FRET) assay (e.g., TR-FRET). Examples of such assays 

are described in Example 14. In another embodiment, compounds of the present disclosure is 

used as a reference standard to determine the in vitro activity of other compounds in a kinase 

assay as described above. In another example, the compounds of the present disclosure is used 

in an in vitro assay for identifying candidate compounds that are capable of inhibiting JNK. 

[00203] Over-activation of JNK is believed to be an important mechanism in 

autoimmune, inflammatory, metabolic, neurological diseases as well as cancer and pain. Hence, 
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compounds and compositions of the present disclosure may be useful in the treatment and/or 

prevention of c-Jun N-terminal kinase mediated disorders, such as autoimmune disorders, 

inflammatory disorders, metabolic disorders, neurological diseases, pain and cancer. 

[00204] One member of the JNK family, Jnk3, may be required for stress-induced 

neuronal apoptosis, as it is selectively expressed in the nervous system. Thus, the compounds of 

the present disclosure may be useful for the treatment of neurodegenerative diseases, such as 

Alzheimer's disease, Parkinson's disease and other diseases and conditions characterized by 

neuronal cell death, such as stroke. An in vivo model, which can be used to assess the potential 

in vivo beneficial effect of the compounds of the present disclosure, is described in Example 15. 

[00205] Excitotoxic cell death can be induced experimentally by the administration of 

kainic acid, a potent agonist of the kainate class of glutamate receptors. Peripheral injection of 

kainic acid results in recurrent seizures and degeneration of select populations of neurons in the 

hippocampus. Activation of jnk is observed after kainic acid treatment in vivo (see, e.g., Jeon S. 

H. el al, Experimental and Molecular Medicine 2000, 32(4): 227-230 and Kim Y.-H. ei al., 

Molecules and Cells 2001, 11(2): 144-150). Mice lacking the Jnk3 gene are resistant to kainic 

acid-induced upregulation of phosphorylated c-jun (p-cjun) and hippocampal neuronal apotosis 

(see e.g., Yang D.D. et al, Nature 1997,389: 865-870). Phosphorylated c-jun in wildtype mice 

is upregulated after kainic acid administration and demonstrate that this upregulation is inhibited 

by compounds of the present disclosure. 

[00206] The disclosure provides a method for reducing the upregulation of 

phosphorylated c-jun (e.g., which is induced by an excitatory amino acid or an analog thereof), 

in the brain of a test animal, such as a rodent (e.g., mice, rat, rabbit and the like). The method 

includes administering to the test animal a compound or composition of the present disclosure. 

The method can further include administering to the test animal an excitatory amino acid, such as 

kainic acid. The method can further include measuring the amount of phosphorylated c-jun in 

the brain (e.g., hippocampus) of the test animal. 

[00207] In one example, the disclosure provides a method of treating a disease. The 

method includes administering to a mammalian subject (e.g., human) in need thereof a 

therapeutically effective amount of a compound or salt of the present disclosure, for example 

those according to any one of Formulae I to XV (or any embodiment thereof), or a composition 

comprising such compounds or salts. 

[00208] In one example, the disease is a neurodegenerative disease. In another 

example, the disease is an infectious disease (e.g., sepsis, septic shock and Shigellosis). In yet 



another example, the disease is an autoimmune disease. In a further example, the disease is a 

destructive bane disorder, such as osteoporosis, osteoarthritis and multiple myeloma-related bone 

disorders. 

[00209] Neurodegenerative diseases which may be treated by the compounds of this 

disclosure include, but are not limited to Alzheimer's disease (AD), diffuse Lewy body type of 

Alzheimer's disease, Parkinson's disease, Down syndrome, dementia, mild cognitive impairment 

(MCI), amyotrophic lateral sclerosis (ALS), traumatic brain injuries, cerebral ischemic brain 

damage, ischemic or hemorrhaging stroke, multi-infarct dementia, hereditary cerebral 

hemorrhage with amyloidosis of the dutch-type, cerebral amyloid angiopathy (including single 

and recurrent lobar hemorrhages), neurodegeneration induced by viral infection (e.g. AIDS, 

encephalopathies) and other degenerative dementias, including dementias of mixed vascular and 

degenerative origin, dementia associated with Parkinson's disease, dementia associated with 

progressive supranuclear palsy, dementia associated with cortical basal degeneration. 

Neurodegenerative diseases also includes epilepsy, seizures, neurodegenerative disease caused 

by traumatic injury, ischemia/reperfusion in stroke, cerebral ischemias, acute hypoxia and 

ischemia or glutamate neurotoxicity. In a one example, the neurodegenerative disease is 

Alzheimer's disease or diffuse Lewy body type of Alzheimer's disease. In one example, the 

neurodegenerative disease which can be treated using the compounds of this disclosure is 

Alzheimer's disease. The treatment of Alzheimer's disease (AD) can include methods of 

treating a patient who has AD, methods of preventing a patient from getting AD, methods of 

preventing or delaying the onset of AD; e.g., delaying or preventing the progression from MCI to 

AD. In another example, the neurodegenerative disease is diffuse Lewy body type of 

Alzheimer's disease. In yet another example, the disease is mild cognitive impairment (MCI). 

[00210] In another embodiment, the disclosure provides a method of treating a disease 

eteen from-epilepsy, seizures, Huntington's disease, multiple sclerosis, cancer, age-related 

macular degeneration, diabetic retinopathy and retinal neurodegeneration related to glaucoma or 

ocular trauma, the method comprising administering to a mammalian subject (e.g., a human 

subject) in need thereof a pharmaceutically effective amount of a compound or salt of any one of 

Formulae I to XV (or an embodiment thereof) or a pharmaceutical composition comprising at 

least one compound of Formulae I to XV (or an embodiment thereof). Other diseases, which 

may be treated using the compounds of the present disclosure include alcoholism, Alexander's 

disease, Alper's disease, ataxia telangiectasia, Batten disease (also known as Spielmeyer-Vogt-

Sjogren-Batten disease), prion diseases, bovine spongiform encephalopathy (BSE), Canavan 

disease, cerebral palsy, Cockayne syndrome, corticobasal degeneration, Creutzfeldt-Jakob 
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disease, frontotemporal lobar degeneration, Huntington's disease, HIV-associated dementia, 

Kennedy's disease, Krabbe's disease, Lewy body dementia, neuroborreliosis, Machado-Joseph 

disease (e.g., spinocerebellar ataxia type 3), multiple system atrophy, multiple sclerosis, 

narcolepsy, Niemann Pick disease, Pelizaeus-Merzbacher disease, Pick's disease, primary lateral 

sclerosis, progressive supranuclear palsy, Refsum's disease, Sandhoff s disease, Schilder's 

disease, subacute combined degeneration of spinal cord secondary to pernicious anaemia, 

spinocerebellar ataxia (multiple types with varying characteristics), spinal muscular atrophy, 

Steele-Richardson-Olszewski disease and tabes dorsalis. 

[00211] Autoimmune diseases which may be treated or prevented by the compounds of 

this present disclosure include, but are not limited to, glomerulonephritis, rheumatoid arthritis, 

systemic lupus erythematosus, scleroderma, chronic thyroiditis, Graves' disease, autoimmune 

gastritis, diabetes, autoimmune hemolytic anemia, autoimmune neutropenia, thrombocytopenia, 

atopic dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, inflammatory 

bowel disease, ulcerative colitis, Crohn's disease, psoriasis and graft versus host disease 

(GVHD). The compounds and compositions of the present disclosure may also be useful to treat 

pathologic immune responses such as that caused by T ceil activation and thrombin-induced 

platelet aggregation. 

[00212] Additional specific conditions or diseases that may be treated with the 

compounds or compositions of the present disclosure include, without limitation, myocardial 

ischemia, ischemia/reperfusion in heart attacks, organ hypoxia, vascular hyperplasia, cardiac and 

renal reperfusion injury > thrombosis, cardiac hypertrophy, hepatic ischemia, liver disease, 

congestive heart failure, thrombin induced platelet aggregation, endotoxemia and/or toxic shock 

syndrome, and conditions associated with prostaglandin endoperoxidase synthase-2. 

In other embodiments, ttte specific conditions or diseases that may be treated 

with the compounds or compositions of the present disclosure include, without limitation, 

angiogenic disorders, including solid tumors, liquid tumors, tumor metastasis, ocular 

neovasculization, infantile haemangiomas. Proliferative diseases which may be treated or 

prevented by the compounds of this disclosure include, but are not limited to, acute myelogenous 

leukemia, chronic myelogenous leukemia, metastatic melanoma, Kaposi's sarcoma, multiple 

mytloma and HTLV-1 mediated tumorigenesis. 

[00214] Other specific conditions or diseases that may be treated with the compounds 

or compositions of the present disclosure include, without limitation, acute pancreatitis, chronic 

pancreatitis, asthma, allergies, adult respiratory distress syndrome, chronic obstructive 
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pulmonary disease, glomerulonephritis, rheumatoid arthritis, systemic lupus erythematosis, 

scleroderma, chronic thyroiditis, Grave's disease, diabetes, thrombocytopenia, atopic dermatitis, 

chronic active hepatitis, myasthenia gravis, multiple sclerosis, inflammatory bowel disease, 

ulcerative colitis, Crohn's disease, psoriasis, graft versus host disease (GVHD), inflammatory 

reaction induced by endotoxin, tuberculosis, atherosclerosis, muscle degeneration, cachexia, 

psoriatic arthritis, Reiter's syndrome, gout, traumatic arthritis, rubella arthritis, acute synovitis, 

pancreatic beta-cell disease; diseases characterized by massive neutrophil infiltration, rheumatoid 

spondylitis, gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary 

inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption disease, allograft 

rejections, fever and myalgias due to infection, cachexia secondary to infection, meloid 

formation, scar tissue formation, ulcerative colitis, pyresis, influenza, osteoporosis, osteoarthritis 

and multiple myeloma-related bone disorder. 

[002X5] In addition, JNK inhibitors of the instant disclosure may be capable of 

inhibiting the expression of inducible pro-inflammatory proteins. Therefore, other "JNK-

mediated conditions" which may be treated by the compounds of this disclosure include edema, 

analgesia, fever and pain, such as neuromuscular pain, migrains, cancer pain, dental pain and 

arthritis pain. 

[00216] In addition to the compounds of this disclosure, pharmaceutically acceptable 

derivatives or prodrugs of the compounds of this disclosure may also be employed in 

compositions to treat or prevent the above-identified disorders. 

[00217] The disclosures in this document of all articles and references, including 

patents, are incorporated herein by reference in their entirety. 

[00218] The instant disclosure is illustrated further by the following examples, which 

are not to be ,construed as limiting the.present disclosure in scope or spirit to the specific 

procedures described in them. Analogous structures and alternative synthetic routes within the 

scope of the present disclosure will be apparent to those skilled in the art. 

EXAMPLES 

General: 
[00219] Reagents and solvents obtained from commercial suppliers were used without 

further purification unless otherwise stated. Thin layer chromatography was performed on 

precoated 0.25 mm silica, gel plates (E. Merck, silica gel 60, F254). Visualization was achieved 

using UV illumination or staining with phosphomolybdic acid, ninhydrin or other common 

staining reagents. Flash chromatography was performed using either a Biotage Flash 40 system 
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and prepacked silica gel columns or hand packed columns (E. Merck silica gel 60,230-400 

mesh). Preparatory HPLC was performed on a Varian Prepstar high performance liquid 

chromatograph. *H and I3C NMR spectra were recorded at 300 MHz and 75 MHz, respectively, 

on a Varian Gemini or Bruker Avance spectrometer. Chemical shifts are reported in parts per 

million (ppm) downfield relative to tetramethyisilane (TMS) or to proton resonances resulting 

from incomplete deuteration of the NMR solvent (6 scale). Mass spectra were recorded on an 

Agilent series 1100 mass spectrometer connected to an Agilent series 1100 HPLC. 

[00220] Compound purity was typically determined by HPLC/MS analysis using a 

variety of analytical methods. Exemplary methods are described below. 

[1] = 20% [B]: 80% [A] to 70% [B]: 30% [A] gradient in 1.75 min, then hold, at 2 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Luna CI 8 (2) 4.6 mm X 30 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[2] = 50% [B]: 50% [A] to 95% [B] : 5% [A] gradient in 2.5 min, then hold, at 2 mL/min, where 

[A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Luna C18 (2) 4.6 mm X 30 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[3] = 5% [B]: 95% [A] to 20% [B] : 80% [A] gradient in 2.5 min, then hold, at 2 mL/min, where 

[A]=0.1% trifluoroacetic acid in water; [B]-0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Luna C18 (2) 4.6 mm X 30 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[4] = 20% [B]: 80% [A] to 70% [B]: 30% [A] gradient in 2.33 min, then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Laina 0*8(2) 4&aabX 30 cm.column, 3 micron packing, 210 nm detection, at 35 
°C. 

[5] = 50% [B]: 50%> [A] to 95% [B]: 5% [A] gradient in 3.33 min, then hold, at 1.5 mL/min, 

where [A]=0.! % trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Luna C18 (2) 4.6 mm X 30 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[6] = 5% [B]; 95% [A] to 20% [B] ; 80%) [A] gradient in 3.33 min., then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 
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Phenomenex Luna C18 (2) 4.6 mm X 30 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[7] = 20% [B]: 80% [A] to 70% [B]; 30% [A] gradient in \ 0.0 min, then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Luna CI 8 (2) 4.6 mm X 3 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[8] = 10% [B]: 90% [A] to 40% [B]: 60% [A] gradient in 10.0 min, then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex Luna C18 (2) 4.6 mm X 3 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[9] = 23% [B]: 77% [A] to 30% [B]: 70% [A] gradient in 15.0 min, then hold, at 1.0 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile on a 

Zorbex SB-phenyl C18 2.1 mm X 5 cm column, 5 micron packing, 210 nm detection, at 30 °C. 

[10] = 50% [B]: 50% [A] to 95% [B]: 5% [A] gradient in 1.0.0 min, then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water, [B]=0.1% trifluoroacetic acid in acetonitrile a 

Phenomenex Luna CI8 (2) 4.6 mm X 3 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[11] = 5% [B]: 95% [A] to 20% [B]: 80% [A] gradient in 10.0 min, then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile a 

Phenomenex Luna CI8 (2) 4.6 mm X 3 cm column, 3 micron packing, 210 nm detection, at 35 
°C. 

[12] = 30% [B];70% [A] to 60%[B]:40%[A] gradient in 30 min,then hold, at 16 mL/min, where 

[A]=0.1% trifluoroacetic acid in water; [B]= 0.1% trifluoroacetic acid in acetonitrile on a 

Phenomenex synergi Hydro-RP 2 X 25 cm column, 4.0 micron pacing, 210 nm detection, at 35'C 

[13] = 10% [B]: 90% [A] to 40% [B]: 60% [A] gradient in 10.0 min, then hold, at 1.5 mL/min, 

where [A]=0.1% trifluoroacetic acid in water; [B]=0.1% trifluoroacetic acid in acetonitrile a 

Phenomenex Synergi Polar-RP 4.6 mm X 5 cm column, 2.5 micron packing, 210 nm detection, 
at 35 °C. 

General Procedures: 
Protocol A 

[00221] To a solution of the carboxylic acid (e.g., 1.00 mmol) and the amine (e.g., 1.00 

mmol) in pyridine (e.g., 0.5 M) at about 0 °C was added phosphorus oxychloride (POCI3, e.g., 

95 



LI mmol) and the resulting solution was stirred at about 0 °C for about 30 minutes. Water was 

added to the reaction mixture and the resulting solution was diluted (e.g., with methylene 

chloride). The mixture was washed with saturated aqueous NaHC03 and the aqueous phase was 

separated and extracted with methylene chloride. The combined organic phases were dried (e.g., 

Na2S04), filtered, concentrated under vacuum and the residue was optionally purified (e.g., silica 

gel column chromatography and/or preparative HPLC). 

Protocol B 

[00222] [0001] To a solution of the carboxylic acid (e.g., 1.00 mmol) and the 

amine (e.g., 1.00 mmol) in methylene chloride (0.3 M) was added l-(3-dimethylaminopropyl)-3-

ethylcarbodiimide hydrochloride (EDCI, e.g., 1.20 mmol) and 1-hydroxybenzotriazole (HOBt, 

e.g., 0.10 mmol). The reaction mixture was stirred at room temperature for about IB h and was 

subsequently washed with 1 N aqueous HC1 and saturated NaHCC>3. The organic phase was 

separated, dried (Na2S04), filtered, concentrated under vacuum and the residue was optionally 

purified (e.g., silica gel column chromatography). 

Protocol C 

[00223] The carboxamide (e.g., 1.00 mmol) was dissolved in dimethylformamide 

dimethylacetal (DMF-DMA, e.g., 10.0 mmol) and the resulting solution was heated to about 110 

°C for about 30 minutes. The solution was concentrated under vacuum and the residue was 

dissolved in acetic acid (e.g., 0.5 M). Hydrazine monohydrate (e.g., 1.10 mmol) was added to 

the solution and the mixture was heated to about 90 °C for about 30 minutes. The reaction 

mixture was concentrated under vacuum and the residue was optionally purified (e.g., by 

preparative HPLC). 

Protocol D 

[00224] The carboxamide (1.00 mmol) was dissolved in dimethylacetamide 

dimethylacetal (DMA-DMA, 10.0 mmol) and the resulting solution was heated to 110 °C for 30 

minutes. The solution was concentrated under vacuum and the residue was dissolved in acetic 

acid (0.5 M). Hydrazine monohydrate (1.10 mmol) was added to the solution and the mixture 

was heated to 90 °C for 30 minutes. The reaction mixture was concentrated under vacuum and 

the residue was purified by preparative HPLC. 

Protocol E 
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[00225} The clilorothiophene (e.g., 1.00 mmol), stannane (e.g., 1.00 mmol). and 

Pd(PPh3)4 (e.g., 0.1 mmol) were dissolved in DMF (e.g., 0.5 M) and the reaction vessel was 

evacuated and purged with nitrogen three times. The reaction mixture was heated to about 95 °C 

for about 18 h and the resulting solution was cooled to room temperature and diluted with Et2O. 

The solution was washed with brine and the organic phase was separated, dried (Na2S04), 

filtered, concentrated under vacuum and optionally purified (e.g., silica gel column 

chromatography). 

Protocol F 

[00226] The nitrothiophene and 10% palladium on carbon in ethyl acetate (e.g., 3 mL) 

was shaken under a hydrogen atmosphere (e.g., 40 psi) for about 2 h. The resulting suspension 

was filtered through a pad of diatomaceous earth and the filtrate was concentrated under vacuum. 

Protocol G 

[00227] CuCl (e.g., 5 mmol) was added to a solution of the bromothiophene (e.g., 1 

mmol) in DMF (e.g., 0.3 M) and the resulting suspension was placed into a heated oil bath (e.g., 

140 °C). The mixture was stirred for about 15 minutes and then removed from the oil bath. The 

resulting solution was diluted with Et20 and washed with brine. The organic phase was 

separated, dried (Na2S04), filtered, concentrated under vacuum and optionally purified (e.g., 

silica gel column chromatography). 

Protocol H 

[00228] Ammonium chloride (e.g., 0.05 mmol) was added to a solution of the methyl 

ester (e.g., 1 mmol) in concentrated aqueous ammonium hydroxide (e.g., 0.3 M) in a glass 

pressure tube. The tube was sealed and the reaction mixture was placed in a heated oil bath (e.g., 

90 °C). After stirring for about 2 h the reaction was cooled to room temperature and diluted with 

water. The resulting solution was extracted with ethyl acetate and the organic phases were 

combined, dried (Na2S(>4)> filtered, concentrated under vacuum and optionally purified (e.g., 

silica gel column chromatography). 

Protocol I 

[00229] DMF-DMA (e.g., 1.00 mmol) was added to a solution of the carboxamide 

(e.g., 1.00 mmol) in methylene chloride (e.g., 0.2 M) and the resulting solution was stirred at 

room temperature for about 30 minutes. The solution was concentrated under vacuum and the 

residue was dissolved in acetic acid (e.g., 0.5 M). Hydrazine monohydrate (e.g., 1.10 mmol) was 

added to the solution and the mixture was stirred at room temperature for about 5 minutes. The 
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reaction mixture was concentrated under vacuum and the residue was optionally purified (e.g., 

preparative HPLC). 

Protocol J 

[00230] DMF-DMA (e.g., 2.00 mmol) was added to a solution of the carboxamide 

(e.g., 1.00 mmol) in methylene chloride (e.g., 0.2 M) and the resulting solution was stirred at 

room temperature for about 30 minutes. The solution was concentrated under vacuum and the 

residue was dissolved in acetic acid (e.g., 0.5 M). Methylhydrazine (e.g., 2.0 mmol) was added 

to the solution and the mixture was stirred at room temperature for about 5 minutes. The 

reaction mixture was concentrated under vacuum and the residue was optionally purified (e.g., 

preparative HPLC). 

Protocol K 

[00231] Sodium hydride (e.g., 2 mmol) was added to a solution of the lactam (e.g., 1 

mmol) in DMF (e.g., 0.2 M) at about 0 °C. The resulting suspension was stirred for about 15 

minutes after which methyl 2-bromoacetate (e.g., 1.2 mmol) was added. The reaction mixture 

was stirred at room temperature for about 1 h and was then diluted (e.g., with Et20). The solution 

was washed with brine and the organic phase was separated, dried (e.g., Na2SC>4), filtered, 

concentrated under vacuum and purified (e.g., silica gel column). 

Protocol L 

[00232] To a solution of the carboxylic acid (e.g., 1.00 mmol) and the amine (e.g., 1.00 

mmol) in DMF (e.g., 0.3 M) was added EDCI (e.g., 3.5 mmol), DMAP (e.g., 0.5 mmol) and 

HOBt (e.g., 0.5 mmol). The reaction mixture was stirred at room temperature for about 8 h and 

was subsequently diluted (e.g., with ethyl acetate) and washed with brine. The organic phase was 

separated, dried (e.g., Na2S04), filtered, concentrated under vacuum and the residue was purified 

(e.g., silica gel column and/or preparative HPLC). 

Protocol M 

[00233] The aryl halide (e.g., 1.00 mmol), triethylamine (e.g., 2.00 mmol) and P(o-tol)3 

(e.g., 0.30 mmol) were dissolved in acetonitrile (e.g., 0.5 M) in a glass pressure tube and nitrogen 

gas was bubbled through the solution via a gas dispersion tube for 10 minutes. Ethyl acrylate 

(e.g., 1.25 mmol) and palladium acetate (e.g., 0.10 mmol) were added to the reaction mixture and 

the tube was sealed and placed into an oil bath pre-heated to about 120 °C for about 18 h. The 

resulting solution was concentrated under vacuum and purified (e.g., silica gel column). 
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Protocol N 

[00234] [0002] Sodium ethoxide (e.g., 4 mmol of a 21% solution in ethanol) was 

added to a solution of the acrylate (e.g., 1.00 mmol) in ethanol (e.g., 0.5 M) and the resulting 

solution was heated to about 60°C for about 2 h. The reaction mixture was diluted (e.g., with 

ethyl acetate) and washed with brine. The organic phase was separated, dried (e.g., NajSCU), 

filtered, concentrated under vacuum and the residue was purified (e.g., silica gel column). 

Synthesis of Various Intermediates: 

2-(6-FluoroquinoIin-5-yl)acetic acid and 2-(6-fiuoroquinoIin-7-yl)acetic acid 

Protocol O: 
[00235] To a solution of o-fluoro benzoic acid (30.0 g, 0.19mol) in conc. sulfuric acid 

(50 mL) and water (10 mL) was added dropwise a solution of fuming nitric acid (10 mL) in 

water (10 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 30 min. The resulting 

precipitate was filtered off and washed with cold water, dried in vacuum to give 2-(2-fluoro-5~ 

nitrophenyl)acetic acid as a white solid (35.2 g, 91%). 

[00236] To a suspension of 2-(2-fluoro-5-nitrophenyl)acetic acid (15.0 g, 75.3mmol) in 

ethanol (800mL), THF (400mL), and water (200mL) was added ammonium chloride (4.46 g, 

83.4mmol) and ferrous powder (25.04 g, 405.4mmol). The resulting mixture was heated at 80 °C 

for 1 hr and the progress of the reaction was monitored by TLC. Upon complete consumption of 

starting material, the reaction mixture was filtered off while it was hot. The filtrate was 

evaporated under vacuum and the crude residue was diluted with ethyl acetate (200mL) and 

washed with water (3 * lOOmL). The combined organic layer was washed with brine, dried over 

Na2SC>4 and evaporated under vacuum to afford 2-(5-amino-2-fluorophenyl)acetic acid as a grey 

solid which was used for the next step without further purification (6.13 g, 48%). 

[00237] To a solution of 2-(5-amino-2-fluorophenyl)acetic acid (6.13 g, 36.2mmol) in 

ethanol (15mL) was added conc. sulfuric acid (2mL) dropwise. The reaction mixture was stirred 

under 1SJ2 at 80 °C for lhr. After the reaction mixture was cooled to RT and neutralized with 

aqueous Na2C03 to pH 7-8, the aqueous solution was extracted with ethyl acetate (3 * lOOmL). 

The combined organic layer was washed with brine, dried over Na2SC>4 and evaporated under 

vacuum to afford ethyl 2-(5-amino-2-fTuorophenyl)acetate as a yellow oil which was used for the 

next step without further purification (6.13 g, 95%). 

[00238] To a mixture of ethyl 2-(5-amino-2-fluorophenyl)acetate (3.7 g, 18.8mmol), 

glycerol (6.92 g, 75.2mmol), nitrobenzene (4.63 g, 37.6mmol) and ferrous sulfate (1.06 g, 
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3.76mmoI) was added conc. sulfuric acid (4.5mL) dropwise. The reaction mixture was heated at 

120 °C for 15hr. After cooled to RT, the reaction mixture was diluted with ethanol (20mL), and 

2N aq. NaOH was introduced to adjust pH about 13. The resulting mixture was stirred at RT for 

Ihr. Then the reaction was neutralized with aq. HC1 and filtered, and the dark brown precipitate 

was washed with methanol. The combined filtrate was concentrated to dryness in vacuum. The 

resulting residue was washed adequately with methanol and the combined filtrate was 

concentrated to dryness to give crude product, which was isolated by flash column 

chromatography to give 2-(6-fluoroquinolin-5-yl)acetic acid and 2-(6-fluoroquinolin-7-yl)acetic 

acid (1.7 g, 44%). LC-MS (0.05%TFA): [M+lf 206.1. 'H-NMR (DMSO-d6, 400MHz): 812.66 

(bis, IH), 8.90 (m, IH), 8.35 (ms IH), 8.04(m,lH), 7.76 (m, IH), 7.56 (m, IH), 3.88(s, 2H). 

2-(8-FluoroquinoIin-5-yl)acetic acid 

[00239] The title compound (1.2g) was prepared from p-fluorobenzoic acid (10.1 g, 

65.5mmol) according to Protocol O, above. LCMS (0.05%TFA): [M+lf 206.0. !H-NMR 

(CD3OD, 400 MHz): 5 8.91 (d, IH, J=2.8 Hz), 8.58 (d, IH, J=6.8Hz), 7.68 (m, IH), 7.53 (m, 

IH), 7.50 (m, IH), 4.12 (s, 2H). 

2-(8-(Tnfluoromethyl)qumoUn-5-yI)acetic acid 

[00240] To a solution of 1, 4-dibromo-2-nitrobenzene (5 g, l7.8mmol) in N-

methylpyrrolidinone (40mL) were added methyl difluoro(fluorosulfonyl)acetate (4.5mL, 

35.6mmol) and copper(l) iodide. The mixture was heated at 80 °C overnight, decolorized with 

activated charcoal, diluted with brine and extracted with ethyl acetate (3X30mL). The combined 

extracts was dried over MgSOd, concentrated in vacuum and purified by flash chromatography 

(O-lOOpercent ethyl acetate in petroleum) to give 4-bromo-2-nitro-i-(trifluoromethyl)benzene 

(4.1 g, 85%) as a yellow oil. 

[00241] To a suspension of 4-bromo-2-mtro-r-(triffuoromethyl)benzene (4.0 g, 

14.9mmoI) in ethanol (230mL), THF (85mL), and water (40mL) was added ammonium chloride 

(1.0 g, 18.8mmol) and ferrous powder (5.06 g, 90mmol). The resulting mixture was heated at 80 

°C for 1 hr and the progress of the reaction was monitored by TLC. Upon complete consumption 

of staring material, the reaction mixture was filtered off while it was hot. The filtrate was 

evaporated under vacuum and the crude residue was diluted with ethyl acetate (lOOmL) and 

washed with water (3 * 50mL). The combined organic layer was washed with brine, dried over 

Na2S04 and evaporated under vacuum to afford 5-bromo-2-(trifluoromethyl)aniline as a solid 

(3.2g, 90%). 
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[00242] To a mixture of 5-bromo-2-(trifluorometliyl)aniline (3.0g, I2.6mmol), glycerol 

(4.64g, 50.0mmol), and ferrous sulfate (0.56 g, 2.0mmol) was added conc. sulfuric acid (2.2mL) 

dropwise. The reaction mixture was heated at 120 °C for 4hr. After cooled to RT, the reaction 

was diluted with ethyl acetate (150mL), and 2N aq. NaOH was introduced to adjust pH about 13. 

The organic layer was separated and washed with brine arid dried over Na^SCU and evaporated to 

give the crude product, which was purified with flash column chromatography to give.5-bromo-

8-(trifluoromethyl)quinoline (1.2g, 48%). 

[00243] 5-Bromo-8-(trifluoromethyl)quinoline (l.Og, 3.6mmol) was subjected to 

protocol P to give tert-butyl 2-(8-(trifluoromethyl)quinolin-5-yl)acetate (450mg, 40%). 

[00244] To a solution of tert-butyl 2-(8-(trifluorortiethyl)quinolin-5-yl)acetate (4O0mg, 

1.28mmol) in DCM (5mL) was added TFA (lOmL) dropwise. The reaction was stirred at room 

temperature overnight. After the reaction was complete, the solvent was removed and the residue 

was purified (silica gel chromatography) to give the final product 2-(8-(trifluoromethyl)quinolin-

5-yl)acetic acid (180mg, 54%). LC-MS (0.05%TFA): [M+l ]+256.1. *H-NMR (DMSO-d6, 

400MHz): 6 12.70 (s, IH), 9.07(m, IH), 8.56 (m, IH), 8.15 (d, IH), 7.74(m,lH), 7.68(m,lH), 

4.23(s, 2H). 15C-NMR (DMSO-d6,100MHz): 5171.9 , 151.0, 144.0,138.3, 133.5, 127.87, 

127.83, 127.78, 125.3, 123.1, 122.2,37.7. 

2-(IsoquinoIin-4-yl)acetic acid 

[00245] 5.2g of Zn powder was put into a 250mL of three-neck flask under N2 

protection, and then 0.5mL of TMSC1 being dissolved in 20mL of dry THF was injected into the 

flask. The suspension mixture was stirred at room temperature for 20 minutes, and then 6mL of 

tert-butyl 2-bromoacetatc in 50mL of dry THF was dropped into the flask for about 30 minutes at 

25-40 °C. After the addition was complete, the reaction mixture was stirred at 40 °C for another 

30 tfri&utes, 

[00246] 4-Bromoisoquinoline (2.0g, 9.7mmol) was subjected to protocol P to give a 

residue which was purified with silica gel chromatography to give tert-butyl 2-(isoquinolin-4-

yl)acetate (1.9g, 81%). 

[00247] To a solution of tert-butyl 2-(isoqiiinoliYv-4~yl)acetate (1,8g, 7.4mmol) in DCM 

(lOmL) was added TFA (lOmL) dropwise. The reaction was stirred at room temperature 

overnight. After the reaction completed, the solvent was evaporated and the residue was 

neutralized with aqueous ammonia to pH 3-4, then the precipitate was filtered, washed with 

water and ether, and the ether extract was collected to give the title compound (1.3g, 93%) LC-
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MS(0.05%TFA): [M-H]+188.1. 'H-NMR (DMSO-d6,400MHz): 59.39 (s, IH), B.48 (s, IH), 

8.24 (d, IH, J=6.4Hz), 7.93 (t, IH), 7.79 (m, IH), 4.11 (s, 2H). 

2-(IsoquinoIin-8-yl)acetic acid 

[00248] 2-bromobenzaldehyde (18.4g, O.lmol) and 2, 2-dimethoxyethanamine (11.55g, 

0.11 mol) in 200raL of toluene was heated to reflux for 4hr. The reaction mixture was evaporated 

under vacuum to give an oil of 2-bromo-N-(2,2-dimethyoxyethylidene)aniiine which was used 

for the next step without purification. The oil was dropped into 50mL of concentrated H2SO4 and 

the mixture was heated to 130-140 °C for 30mins> then the reaction mixture was poured into 

500mL if ice-water and adjust to pH~8 with 5N sodium hydroxide solution. The aqueous 

solution was extracted with DCM (250mLX5) and washed with water (3 * 50mL). The 

combined organic layer was washed with brine, dried over Na2S(>4 and the solvent was 

evaporated under vacuum. The crude solid was purified with silica gel to give 8-

bromoisoquinoline (2.2g, two steps 10.6%). 

Protocol P 

[00249] To a suspension of 8-bromoisoquinoline (2.0g, 9.7mmol), Q-phos (68mg, 

0.096mmol) and Pd(dba)2(132mg} 0.14mmol) in dry THF (30mL) was added 40mL of (2-tert-

butoxy-2-oxoethyl)zinc(II) bromide solution under N2 protection. The resulting mixture was 

heated at 80 °C overnight. The solvent was evaporated under vacuum and the crude residue was 

diluted with ethyl acetate (lOOmL) and washed with water (3 * 50mL). The combined organic 

layer was washed with brine, dried over Na2SC>4 and the solvent was evaporated under vacuum 

to give a residue which was purified with silica gel chromatography to give tert-butyl 2-

(isoqumolin-8-yl)acetate (1.85g, 78%). 

[00250] To a solution of tert-butyl 2-(isoquinolin-8-yl)acetate (1.8g) in DCM (lOmL) 

was addedTFA dropwise. The reaction was stirred at room temperature overnight. After 

the reaction was complete, the solvent was removed to give a residue which was adjusted to pH 

3-4 with aqueous ammonia. The precipitate was filtered off and washed with water. The final 

product was purified (silica gel coulumn chromatography) to afford 2-(isoquinolin-8-yl)acetic 

acid as a solid (1.2g, 87%). LC-MS (0.05%TFA): [M+l]+ 188.1. 'H-NMR (DMSO-d6, 

400MHz): 613.0 (brs, IH), 9.65(s,lH), 8.61(d, IH, J=4.8Hz), 8.16 (d, IH, J=4.8Hz), 8.05 (d, IH, 

J-6.8Hz),7.92 (t, IH), 7.72 (d, lH,J=6.8Hz)> 4.29 (s, 2H). 

2-(Quinolin-8-yl)acetic acid 
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[00251] The title compound (278mg) was prepared from 8-bromoquinoline (3.0g, 

14.5mmol) according to protocol P above. LCMS (0.05%TFA): [M+l]+ 188.1. TH-NMR 

(CD3OD, 400 MHz): a 9.01(d,lH, J=3.6Hz), 8.72(d, IH, J=6.4Hz), 8.06 (d, IH, J=6.8Hz), 7.87 

(d, IH, J=5.6Hz),7.77 (m, 2H), 4.31 (s, 2H). 

Preparation of 2-(benzo[d]thiazoI-7-yl)acetic acid 

[00252] To a solution of 6-nitrobenzothiazole (3.8 g, 0.02mol) in 40 ml 2N HC1 was 

added SnCl2 (15.9 g, 0.06mol), and the mixture was stirred at room temperature overnight. The 

reaction mixture was treated with concentrated NH4OH to pH 11 and extracted with ethyl acetate 

(3 x 150ml). The combined organic phase was concentrated under reduced pressure. The residue 

was purified (silica gel chromatography) to give benzo[d]thiazol-6-amine (3g, 72%). 

[00253] To a solution of benzo[d]thiazol-6-amine (100 mg, 0.67mmol) in 6 ml CHC.I3 

was added Br2 (42 mg, 0.27mmol) in CHCI3 (10ml) dropwise about 15 min. The mixture was 

concentrated under reduced pressure, and the residue was crystallized from DCM:MeOH (5:1) to 

give 7-bromobenzo[d]thiazol-6-amine (80mg, 80%). 

[00254] To a solution of bromobenzo[d]thiazol-6-amine (30 mg, 0.13mmol) was 

added 50% H2SO4 (38 mg, 0.39mmol), and then NaN02 (18 mg, 0.26mmol) was added to the 

mixture at 0-5 °C. The reaction mixture was stirred about 15 min at 0-5 °C, 50% H3PO2 (17 mg, 

0.26mmol) was added. Hie mixture was stirred at room temperature overnight, quenched with 

aq.NaHCOs solution, extracted with ethyl acetate. The combined organic layer was concentrated 

under vacuum to give a residue which was purified with chromatography (ethyl 

acetate/petroleum ether=0.06) to give 7-bromobenzo[d]thiazole (10 mg, 30%). 

[00255] The title compound (20 mg) was prepared from 7-bromobenzo[d]thiazole 

according to protocol P. LCMS (0.05%TFA): [M+lfl94.1. XH~NMR (CDC13, 400MHz): 59.05 

(s, IH), 8.10(d, IH, >6.8Hz), 7.53 (m, IH), 7.39 (d; IH, J=6.8Hz), 3.96(s, 2H). 

4-Bromo-3-(4//-l,2,4-triazol-3-yl)thiophen-2-amine 

[00256] 2-Aminothiophene-3-carbonitrile (2.75 g, 22.1 mmol) in formic acid (15 ml) 

and concentrated sulfuric acid (1 ml) was heated in a microwave for 15 min at 100°C. The 

solution was diluted with water, filtered, and the filtrated was concentrated under reduced 

pressure to yield thieno[2,3-*f|pyrimidin-4(3iZ)-one as a purple film. Method [6] retention time 
2.09 min by HPLC (M+ 153). 
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[00257] Thieno[2,3-£%>yrimidm-4(3ff)-one, sodium acetate (20.92 g, 255 mmol), and 

bromine (3.0 ml, 58.2 mmol) in glacial acetic acid (100 ml) was stirred for 24 h. A second 

portion of bromine (10 ml, 194 mmol) was added and the heterogeneous mixture heated to reflux 

for 3 h, then cooled to ambient temperature. The mixture was diluted with saturated aqueous 

sodium sulfite and extracted with methylene chloride. The combined organic extracts were dried 

over magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 

flash chromatographed with 99:1:0.1,49:1:0.1,24:1:0.1, and 23:2:0.2 methylene 

chloride:methanol:concentrated ammonium hydroxide as the eluant to afford 1.96 g (29% yield 

over two steps) of 5,6-dibromothieno[2,3-^pyrimidin-4(3i?)-one as a yellow solid. Method [8] 

retention time 6.19 min by HPLC (M+ 309, 311, and 313). 

[00258] Zinc dust (210 mg, 3.21 mmol) was added to a solution of 5,6-

dibromothieno[2,3-£/]pyrimidin-4(3iy)-one (910 mg, 2.94 mmol) in glacial acetic acid (8 ml) and 

water (2 ml). After stirring for 4 h, a second portion of zinc dust (214 mg, 3.27 mmol) was 

added and the heterogeneous mixture was placed into a preheated oil bath at 60°C. The 

heterogeneous mixture became a clear solution in 30 min. The solution was diluted with water 

and extracted with ethyl acetate. The combined organic extracts were dried over magnesium 

sulfate, filtered, and concentrated under reduced pressure to afford 5-bromothieno[2,3-

^pyrimidm~4(3#)-one as a white solid. Method [8] retention time 2.68 min by HPLC (M+ 231 

and 233). 

[00259] 5-Bromothieno[2,3-tf0pyrimidin-4(3Zf)-one in phosphorus(V) oxychloride (10 

ml) was heated in a microwave at 100°C for 30 min. The solution was concentrated under 

reduced pressure to yield 5-bromo-4-chlorothieno[2,3-^pyrimidine. Method [8] retention time 

8.72 min by HPLC (M> 249, 251, and 253) major peak intensities. 

[00260] 5-Bromo-4-chlorothieno[2,3-t/]pyrimidine and hydrazine monohydrate (2 ml, 

41.2 mmol) in absolute ethanol (10 ml) was heated to 75°C. After stirring for 1 h, the solution 

was concentrated to yield 5-bromo-4-hydrazinyithieno[2,3-<i]pyrimidine. Method [8] retention 

time 0.80 min by HPLC (M+ 245 and 247), 

100261} 5-bromo-4-hydrazinylthieno[2,3-d]pyrimidine and triethylorthoformate (40 ml) 

in ethanol (10 ml) was placed into a preheated oil bath at 100°C for 24 h. The solution was 

concentrated and the residue was flash chromtographed with 9:1, 4:1, and 7:3 methylene 

chloride:ethyl acetate as the eluant to afford 578 mg (38% yield over 4 steps) of 9-

bromothieno[3,2-e][l,2,4]triazolo[4,3-c]pyrimidine as a yellow solid. Method [8] retention time 

4.17 min by HPLC (M+ 255 and 257). 
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[00262], 9-Bromotiueno[3,2-e][l,2,4]triazolo[4,3-c]pyrimidine (551 mg, 2.16 mmol) 

and A'-methylethane-l,2-diamine (1 ml, 1.1.3 mmol) in methanol (20 ml) was placed into a 

preheated oil bath at 60°C. After stirring for 15 min, the solution was diluted with saturated 

ammonium chloride and extracted with methylene chloride. The combined organic extracts were 

dried over magnesium sulfate, filtered, and concentrated under reduced pressure to afford 525 

mg (99% yield) of 4-bromo-3-(4#-l,2,4-triazol-3-yl)thiophen-2-amme as a brown solid. Method 

[8] retention time 2.25 min by HPLC (M+ 245 and 247). 

Synthesis of Thiophene Triazoles 
1.1. Synthesis of Ar-(2-(ll/~1,2,4-triazoI-5-yl)thiophen~3-yl)-2-(naphthalen-l -yl)acetamide 

(1) 

[00263] Methyl 3-(2-(naphthalen-l-yl)acetamido)thiophene-2~carboxylate (210 mg, 

0.645 mmol) was dissolved in THF/H20 (2.5 mL, 4/1, v/v). Sodium hydroxide (129 mg, 3.22 

mmol) was added and the reaction mixture was stirred at 50 °C for 20 h. The resulting solution 

was acidified with 10% aqueous HC1 and extracted with ethyl acetate. The organic phase was 

separated, dried (Na2S04), filtered and concentrated under vacuum to give 3-(2-(naphthalen-l-

yi)acetamido)thiophene-2-carboxylic acid. Retention time = 1.962 min, method [1], MS(ESI) 

312.1 (M+H). 

1.1.2. 3-(2-(Naphthalen-l-yl)acetamido)thiophene-2-carboxamide 

[00264] 3»(2-(Naphthalen~l-yl)acetamido)thiophene~2-carboxylic acid (151 mg, 0.485 

mmol) was dissolved in thionyl chloride (2 mL) and the resulting solution was stin-ed at 60 °C 

for 30 minutes. The resulting solution was concentrated under vacuum and the residue was 

dissolved in acetonitrile (2 mL). Concentrated aqueous ammonium hydroxide (2 mL) was added 

to the resulting solution and the mixture was stirred at room temperature for 2 h. The solution 

was concentrated to 1 mL, diluted with ethyi acetate and washed with brine. The organic phase 

was separated and dried (Na2S04), filtered, concentrated under vacuum and the residue was 

purified on a silica gel column (eluant hexane/ethyl acetate, 8/2 to 1/1) to give 3-(2-(naphthalen-

Example 1 

\s?N 

1.1.1, 5-(2-(Naphthalen~l-yl)acetamido)thiophene-2-carboxylic acid 
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l-yl)acetamido)thiophene-2-carboxamide (81 mg, 0.26 mmol, 54%). Retention time (min) = 

4.917, method [7], MS(ESI) 311.1 (M+H). 

1.1.3. N-(2-(lH~l,2,4-Triazol-5-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

[00265] The title compound was prepared from 3-(2-(naphthalen-l-

yl)acetamido)thiophene-2-carboxamide (104 mg, 0.335 mmol) according to protocol C. Method 

[7] retention time (min) - 5.105, MS(ESI) 335.1 (M+H); lH NMR (300 MHz, CDC13) 5 10.43 (s, 

IH), 8.15 (d, /= 5.4 Hz, IH), 8.05-8.08 (m, IH), 7.90-7.94 (m, IH), 7.80 (s, IH), 7.29-7.60 (m, 

4H), 7.27 (s, IH), 4.32 (s, 2H). 

1.2. Synthesis of A^2^3-methyl-li2r-l>2,4-triazol-5-yl)thiophen--3~yI)-2-(naphthalen-l-

yl)acetamide (2) 

[00266] The title compound was prepared from 3-(2-(naphthalen-l-

yl)a.cetamido)thiophene-2-carboxamide (72 mg, 0.23 mmol) according to protocol D. Retention 

time (min) = 4.919, method [7], MS(ESI) 349.0 (M.+H); lH NMR. (300 MHz, CDCI3) 5 10.32 (s, 

IH), 8.16 (d, J= 5.5 Hz, IH), 8.08-8.11 (m, IH), 7.87-7.92 (m, 2H), 7.52-7.61 (m, 4H), 7.24 (d, 

J= 5.5 Hz, IH), 4.28 (s, 2H), 2.32 (s, 3H). 

1.3. Synthesis of A/-(2-(l,3-dimethyl-l^-l,2,4-triazoI-5-yl)thiophen-3-yl)~2-

(naphthalen-l-yl)acetamide (3) 

[00267] The title compound was prepared from 3-(2-(naphthalen-l-

yl)acetamido)thiophene-2-carboxamide (71 mg, 0.22 mmol) using protocol D except that methyl 

hydrazine was used instead of hydrazine. The crude product was purified by preparative HPLC 

to give A/-(2-(3-methyl-lif-l,2!4-triazol-5-yl)thiophen-3-yl)-2-(naphthaIen-l-yl)acetamide. 

Retention time (mill) - 6.636, method [7], MS(ESI) 363.1 (M+H); lH NMR (300 MHz, CDCI3) 

5 11.20 (s, IH), 8.30 (d, J= 5.5 Hz, 3H), 8.12 (d, J= 8.2 Hz, IH), 7.85-7.91 (m, 2H), 7.48-7.62 

(m, 4H), 7.40 (d, J-5.5 Hz, 1H),4.27 (s, 2H), 3.96 (s, 3H),2.19 (s, 3H). 

1.4. Synthesis of N-(2-(l-methyl-l>fir-l»2,4-triazol-5-yl)thiophen-3-yl)-2-(naphthalen-l-

yl)acetamide (4) 

[00268] The title compound was prepared from 3-(2-(naphthalen-l-

yl)acetamido)thiophene-2-carboxamide (104 mg, 0.335 mmol) according to protocol C except 

that methyl hydrazine was used instead of hydrazine. The reaction mixture was purified by 

preparative HPLC to give itf-(2-(l-mefhyl-ltf-l,2,4-triazol-5-yl)thiophen-3-yl)-2-(naphthaien-l-

yl)acetamide. Retention time (min) = 6.494, method [7], MS(ESI) 349.1 (M+H); !H NMR (300 
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MHz, CDCU) 6 1.1.26 (s» IH), 8.30 (d, J= 5.5 Hz, IH), 7.88-8.06 (m, 3H), 7.42-7.59 (m, 5H), 

7.41 (d, J = 5.5 Hz, IH), 4.30 (s, 2H), 3.98 (s, 3H). 

Synthesis of 2-(4-MethoxyphenyI)-N-(2-(3-methyl-liy-l,2,4-triazol-5-yr)thiophen-3-

[00269] The title compound was prepared from 2-(4-methoxyphenyl)acetic acid (3.18 

g, 19.2 mmol) and methyl 3-aminothiophene-2-carboxylate (3.02 g, 19.2 mmol) according to 

protocol B. Retention time (min) = 2.143, method [1], MS(ESI) 306.1 (M+H). 

[00270] Methyl 3-(2-(4-methoxyphenyl)acetamido)thiophene-2-carboxylate (5.7g, 18.7 

mmol) was dissolved in THF/H20 (40 mL, 4/1, v/v). Sodium hydroxide (2.24 g, 56.1 mmol) was 

added and the reaction mixture was stirred at 60 °C for 8 h. The resulting solution was acidified 

with 10% aqueous HC1 and extracted with ethyl acetate. The organic phase was separated, dried 

(Na2S04), filtered and concentrated under vacuum to give 3-(2-(4-

methoxyphenyl)acetamido)thiophene-2-carboxylic acid. Retention time (min) = 1.678, method 

[1], MS(ESI) 292.1 (M+H). 

[00271] The title compound was prepared from 3-(2-(4-methoxyphenyl)acetamido> 

thiophene-2-carboxylic acid (1.51 g, 4.95 mmol) accordingto protocol B (504 mg, 1.73 mmol, 

35%). Retention time (min) = 1.446, method [1], MS(ESI) 329.1 (M+H). 

1.5.4. 2-(4-Methoxyphenyl)-N-(2-(3-methyl-lH-l,2>4~triazol-5-yl)thiophen-3-yl)acetamide 

[00272] The title compound was prepared from 3-(2-(4-methoxyphenyl)acetamidoj-

thiophene-2-carboxamide (204 mg, 0.703 mmol) according to protocol D. Retention time (min) 

= 3.893, method [7], MS(ESI) 329.1 (M+H); 'HNMR (300 MHz, CDCI3) 8 10.33 (s, IH), 8.10 

(d, J= 5.4 Hz, IH), 7.27-7.33 (m, 3H); 6.90 (d, </= 9.2 Hz, 2H), 3.81 (s, 3H), 3.71 (s, 2H), 2.54 

(s- 3H). 

1.5.1. Methyl 3-(2-(4-methoxyphenyl)acetamido)thiophene-2-carboxylate 

1.5.2. 3-(2-(4-methoxyphenyl)acetamido)thiophene-2-carboxylic acid 

1.5.3. 3-(2-(4-Methoxyphenyl)acetamido)thiopherie-2-carboxamide 
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1.6. Synthesis of iV-(2-(3-methyl-lir-l,2,4-triazoI-5-yI)thiophen-3-yl)-2-(qumolin-5-

yl)acetamide (6) 

[00273] The title compound can be made from 3-(2-(quinolin-5-

yl)acetamido)thiophene-2~carboxamide (see Example 1.27.1, below) using protocol D. 

1.7. Synthesis of iV-(2-(l/#'-l,2,4-triazol-5-yl)thiophen-3-yl)-2-(4-
methoxyphenyl)acetamide (7) 

[00274] The title compound was prepared from 3-(2-(4-methoxyphenyl)acetamido)-

thiophene-2-carboxamide (Example 1.5.3., 271 mg, 0.933 mmol) according to protocol C. 

Retention time (min) = 3.754, method [7], MS(ESI) 315.1 (M+H); NMR (300 MHz, CDC13) 

5 10.48 (s, IH), 8.12-8.16 (m, 2H), 7.28-7.33 (m, 3H), 6.97 (d, J= 8.3 Hz, 2H), 3.87 (s, 3H), 

3.79 (s, 2H). 

1.8. Synthesis of Ar-(2~(li?-l,2,4-Triazol-l-yl)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide (8) 

[00275] l.ff-l,2,4-triazole (582 mg, 8.43 mmol), 2-chloro-3-nitrothiophene (1.15 g, 

7.03 mmol) and potassium t-butoxide (944 mg, 8.43 mmol) were dissolved in DMF (30 mL). 

The resulting solution was stirred at 90 °C for 2 h, after which the reaction mixture was cooled to 

room temperature and diluted with Et20. The solution was washed with brine and the organic 

phase was separated, dried (Na2S04), filtered, concentrated under vacuum to give l-(3-

nitrothiophen-2-yl)-liT"-1,,2,4-triazole. Retention time (min) = 1.073, method [1], MS(ESI) 197.0 

(M+H). 

1.8.2. 2-(lH~l,2,4-Triazol-l-yl)thiopheri-3-amine 

[00276] A mixture of l~(3~mtrothiophen-2-yl)-l#-l,2,4-triazole (462 mg, 2.35 mmol), 

iron (1.31 g, 23.5 mmol) and ammonium chloride (163 mg, 3.06 mmol) in water (5 mL) was 

stirred at 100 °C for 18 h. The resulting suspension was filtered through a pad of diatomaceous 

earth and the filtrate was basified with aqueous NaOH. The aqueous solution was extracted with 

methylene chloride and the organic phase was separated, dried (Na2S04), filtered and 

V-N 

1.8.1. l-(3~Nitrothiophen-2-yl)-lH-l,2,4-triazole 
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concentrated under vacuum to give 2-(l#-l,2,4-triazol-l-yl)thiophen-3-amine (314 mg, 1.89 

mmol, 80%). Retention time (min) = 0.454, method [I], MS(ESI) 167.0 (M+H). 

1.8.3. N-(2-(lH-l,2A-Triazol-l-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide 

[00277] The title compound was prepared from 2~(4-methoxyphenyI)acetic acid (233 

mg, 1.41 mmol.) and2-(l/M,2,4-triazol-l-yl)thiophen-3-amine (234 mg, 1.41 mmol) according 

to protocol B. Retention time (min) = 2.847, method [7], MS(ESI) 315.2 (M+H); ]H NMR (300 

MHz, CDC13)S 9.27 (s, 1H),8.31 (s, IH), 7.99 (d, ,7=5.3 Hz, 1H),7.83 (s, IH), 7.22 (d,/=8.1 

Hz, 2H), 7.09 (d, /= 5.3 Hz, iH), 6.94 (d, J= 8.1 Hz, 2H), 3.87 (s, 3H), 3.72 (s, 2H). 

1.9. Synthesis of 2-(4-methoxyphenyl)-jV-(4~methyl-3~(3-niethy}-l#-l,2,4-triazol-5-

yl)thiophen-2-vl)acetamide (9) 

[00278] The title compound was prepared from 2-(4~methoxyphenyl)acetic acid (1.21 

g, 7.22 mmol) and 2-amino-4-mcthyithiophene-3-carboxamide (1.12 g, 7.22 mmol) according to 

protocol B. Retention time (min) - 1.903, method [1], MS(ESI) 305.0 (M+H). 

1.9.2. 2-(4~Metlioxyphenyl)-N~(4~methyI~3-(3~methy!-lH~l,2,4~triazol~5-yl)thiophen~2-

yl)acetamide 

[00279] The title compound was prepared from 2-(2-(4-methoxyphenyl)acetamido)-4-

methylthiophene-3-carboxamide (604 mg, 1.98 mmol) according to protocol D. Retention time 

(min) = 4.530, method [7], MS(ESI) 343.1 (M+H); 1HNMR(300 MHz, CDCK) 8 11.95 (s, 1H)S 

7.33 (d, 9.1 Hz, 2H), 6.95 (d, J= 9.1 Hz, 2H), 6.52 (s, IH), 3.83 (s, 3H), 3.82 (s, 2H), 2.49 (s, 

3H), 2.34 (s, 3H). 

1.10. Synthesis of 7V-(2-(2H-l,2»3-triazol-2-yl)thiophen-3-yr>-2-(4-

methoxyphenyl)acetamide (10) 

1.9.1. 2-(2-(4-Methoxyphenyl)acetamido)-4-methylthiophene-3-carboxamide 
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1.10.1. 2~(3-Nitrothiophen-2-yl)-2H~l,2,3-triazole 
[00280] A solution of 1,2,3-triazole (430 mg, 6.23 mmol), 2-chloro-3-nitrotbiophene 

(1.02 g, 6.23 mmol) and potassium t-butoxide (838 mg, 7.48mmo!) in DMF (20 mL) was stirred 

at 90 °C for 4 h, after which the reaction mixture was cooled to room temperature and diluted 

with Et20. The solution was washed with brine and the organic phase was separated, dried 

(Na2S04), filtered, concentrated under vacuum and purified by silica gel column chromatography 

(eluant hexane/ethyl acetate, 8/2 to I/i) to give a 1:1 mixture of 2-(3-nitrothiophen-2-yl)-2/7-

1,2,3-triazoie and ]-(3~nitrothiophen-2-yI)-l//-I,2,3-triazole (1.08 g, 5.55 mol, 89%). Retention 

time (min) = 1.256 and 1.701, method [1], MS(ESI) 197.0 (M+H). 

1.10.2. 2~(2H-l,2,3-Triazol~2-yl)thiophen-3~amine 

[00281] The title compound was prepared from 2-(3-nitrothiophen-2-yl)-2#-1.2,3-

triazole and l-(3-nitrothiophen-2-yl)-li7-l,2,3-triazole (514 mg, 2.61 mmol) according to 

protocolFto givea 1/1 mixture of2-(2/7-l,2,3-triazoI-2-yl)thiophen-3-amine and 1-(17/-1,2,3-

triazoI-2-yl)thiophen-3-amine (431 mg, 2.61 mmol, quantitative). Retention time (min) = 0.581 

and 1.035, method [1], MS(ESI) 167.0 (M+H). 

1.10.3. N-(2-(2H-l,2,3-Triazol-2-yl)thi0phen-3-yl)-2-(4-meth0xyphenyl)-acewmide 

[00282] The title compound was prepared from (2-(4-methoxyphenyl)acetic acid (1.21 

g, 7.22 mmol) and a 1:1 mixture of 2-(2H-1,2,3-triazol-2-yijthiophen-3-amine and 1-(177-1,2,3-

triazol-2-yl)thiophen-3-amine (431 mg, 2.61 mmol) according to protocol B to give N-(2-(2H-

l,2,3-triazol-2-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide. Retention time (min) - 5.712, 

method [7], MS(ESI) 315.0 (M+H); JH NMR (300 MHz, CDC13) 5 9.99 (s, IH), 8.06 (d, J= 6.4 

Hz, IH), 7.67 (s, 2H), 7.28-7.31 (m, 2H), 7.02 (d, .7 = 5.7 Hz, IH), 6.98 (d, .7=9.1 Hz, 2H), 3.88 

(s, 3H), 3.76 (s, 2H). 

1.11. Synthesis of Ar-(2~(3-Cyc}opropyl-lJM,2>4-triazol~5~yI)thiophen-3-yJ>2-(4-

methoxyphenyl)acetamide (11) 
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1.11.1. N-(2-(Hydrazinecarhonyl)thiophen-3-yl)-2-(4-methoxyphenyl)-acetamide 
[00283] Hydrazine monohydrate (0.825 mL, 17.1 mmoi) was added to a solution of 

methyl 3-(2-(4-methoxyphenyl)acetamido)thiophene-2-carboxylate (3.48 g, 11.4 mmol) in 

ethanol (40 mL) and the resulting solution was stin-ed at room temperature for 24 h. The mixture 

was diluted with brine and extracted with ethyl acetate. The organic phase was separated, dried 

(Na2S04), filtered, concentrated under vacuum and purified on a silica gel column (eluant 

hexane/ethyl acetate, 1/1 to 1/9) to give A/'-(2-(hydrazine-carbonyl)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide (1.71 g, 5.60 mmol, 49%). Retention time (min) = 1.300, method [1], 

MS(ESI) 306.0 (M+H). 

1.11.2. N~(2-(3~Cyclopropyl-lB-l,2,4-triazol~5-yl)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide 

[00284] A mixture of N-(2-(hydrazinecarbonyl)thiophen-3-yl)-2-(4-

methoxyphenyI)acetamide (101 mg, 0.30 mmol), cyclopropylcarbamidine hydrochloride (47 mg, 

0.39 mmol) and sodium methoxide (39 mg, 0.72 mmol) in ethanol (3 mL) was stirred at 120 °C 

for 17 h. The mixture was diluted with brine and extracted with ethyl acetate. The organic phase 

was separated, dried CNa2SC>4), filtered, concentrated under vacuum and purified by preparative 

HPLC to giveAM>(3-cyclopropyl-l#-lf2,4~triazol-5-yl)thiophen-3-yl)-2~(4-

methoxyphenyl)acetamide. Retention time (min) = 5.578, method [7], MS(ESI) 354.43 (M+H); 
LHNMR (300 MHz, CDC13) 5 10.48 (s, 1H),8.11 (d, J=5.6Hz, IH), 1.25-132 (m,3H), 6.94 

(d, J= 8.8 Hz, 2H), 3.83 (s, 3H), 3.74 (s, 2H), 1.98-2.03 (m, IH), 1.07-1.17 (m, 4H). 

[00285] The following compounds were synthesized from A7-(2-(hydrazinecarbonyl)-

thiophen-3-yl)-2-(4-methoxyphenyl)acetamide (Example 1.11.1) and the appropriate amidine 

using the procedure described above in Example LI 1.2: 

1.12. AL(2-(3-Ethyl-l^-l,2,4-triazol-5-yI)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide 

(12) 

[00286] Propionimidamide hydrochloride was used. Retention time (min) = 4.404, 

method [7], MS(ESI) 343.1 (M+H); *H NMR(300 MHz, CDC13) 8 10.54 (s, IH), 8.14 (d, J =5.4 

Hz, IH), 7.24-7.34 (m, 3H)5 6.92 (d, J= 8.3 Hz, 2H), 3.84 (s, 3H), 3.76 (s, 2H), 2.79 (q, J= 7.8 

Hz, 2H), 1.36 (t, J~ 7.8 Hz, 3H). 

1.13. 7V-(2-(3-tert-Butyl-l^-l,2,4-triazol-5-yI)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide (13) 
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[00287] Pivalimidamide hydrochloride was used. Retention time (min) = 6.103, 

method [7], MS(ES3) 371.1 (M+H); *H NMR (300 MHz, CDC13) 5 10.76 (s, IH), 8.05 (d, J-5.6 

Hz, IH), 7,26-7.31. (m, 3H), 6.88 (d, J= 8.8 Hz, 2H),3.76 (s, 3H), 3.75 (s, 2H), 1.44 (s, 9H). 

1.14. 2-(4-Methoxyphenyl)-.AL(2-(3-(tetrahydrofuran-2-yl)-ljy-l,2,4-triazoI-5-

yl)thiophen-3-yI)acetamide (14) 

[00288] Tetrahydrofuran-2-carboximidamide acetate was used. Retention time (min) = 

4.585, method [7], MS(ESI) 385.1 (M+H); !HNMR. (300 MHz, CDC13) 5 10.37 (s, IH), 8.14 (d, 

5.4 Hz, IH), 7.25-7.32 (m, 3.H.), 6.94 (d, J= 8.8 Hz, 2H), 5.08 (dd, J= 7.6, 5.8 Hz, IH), 3.96-

4.09 (m, 2H), 3.84 (s, 3H), 3.80 (s, 2H), 2.41-2.45 (m, IH), 1.95-2.10 (m, 3H). 

1.15. 2-(4-Methoxyphenyl)-iV-(2-(3-(trifluoromethyl)-l/7-l»2,4-triazoI-5~yl)thiophen-3-

yl)acetamide (15) 

[00289] 2,2,2-Trifluoroacetimidamide was used. Retention time (min) = 6.744, method 

[7], MS(ESI) 383.1 (M+H); lHNMR (300 MHz, CDC13) 5 10.38 (s, 1H), 8.11 (d, 5.4 Hz, 

1H), 7.28-7.34 (m, 3H), 6.90 (d, J= 8.8 Hz, 2H), 3.81 (s, 3H), 3.79 (s, 2H). 

1.16. Synthesis of A^4-methyi-3~(l/M,2,4-triazQ^-5~yl)thiophen-2-yl)-2-(2-®x^>•-3,4-

dihydroqumolin-l(2i/)-yl)acetamide (16) 

[00290] 4-Methyl-2~(2-(2-oxo-3,4-dihydroquinolin-l(2#)-yl)acetamido)thiopliene-3-

carboxamide was prepared from 2-(2-oxo-3,4-dihydroquinolin-l(2i^)-yl)acetic acid (0.49 g, 2.38 

mmol) and 2-amino-4-methylthiophene-3-carboxamide (0.37 g, 2.38 mmol) according to 

protocol B Retention time (min) = 3.405, method [1], MS(ESI) 344.0 (M+H). 

1.16.2. N-(4-Methyl-3-(lH-lj2j4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3f4-dihydroquinolin-

1 (2H)-yl)acetamide 

[00291] A^4-Methyl-3-(li?-l,2,4~triazol-5-yl)thiophen-2~yI)-2-(2-oxo-3,4~ 

dihydroquinoliii-l(2tf)-yl)acetamide was prepared from 4-methyl-2-(2-(2-oxo-3,4-

dihydroquinolin-l(2#)-yl)acetamido)thiophene-3-carboxamide (107 mg. 0.315 mmol) according 

1.16.1 4-Methyl-2-(2-(2-oxo-3,4-dihydroquinolin-l(2H)-yl)acetamido)-thiophene-3-
carboxamide 
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to protocol C. Retention time (min) = 4.052, method [7], MS(ESI) 368.1 (M+H); NMR (300 

MHz, CDCls) 8 12.40 (s, iH), 7.95 (s, IH), 7.21-7.28 (m, 2H), 6.99-7.08 (m, 2H), 6.56 (s, 1H), 

4.91 (s, 2H), 3.09 (dd, ./= 8.2, 6 Hz, 2H), 2.91 (dd, 8.2, 6 Hz, 2H), 2.51 (s, 3H). 

1.17. Synthesis of N^44Vlethyl-3-<3-methyl-li/-l,2,4~triazol-5-yl)thiophen~2~yl)-2-(2-

oxo-3,4-dihydroquinolin-l(2//)-yI)acetamide (17) 

[00292] The title compound was prepared from 2-(2-oxo-3,4-dihydroquino]in-1 (2H)-

yl)acetic acid (0.43 g, 2.09 mmol) and methyl 2-amino-4-methylthiophene-3-carboxylate (0.358 

g, 2.09 mmol) according to protocol B. Retention time (min) = 6.895, method [7]. MS(ESI) 

359.1 (M+H). 

1.17.2. N-(3-(Hydrazinecarbonyl)-4~methylthiophen-2-yl)-2-(2-oxo~3,4-dihydroquinolin-

1 (2H)-yl)acetamide 

[00293] Hydrazine monohydrate (0.059 mL, 1.23 mmol) was added to a solution of 

methyl 4-methyl-2-(2-(2-oxo-3,4-dihydroquinolm-l(2//)-yl)acetamido)thiophene-3-carboxy]ate 

(221 mg, 0.616mmol) in ethanol (2 mL) and the resulting solution was stirred at 50 °C for 24 h. 

The mixture was diluted with brine and extracted with ethyl acetate. The organic phase was 

separated, dried (Na2S04), filtered, concentrated under vacuum to give N-(3-

(hydrazinecarbonyl)-4-methylthiophen-2-yl)-2-(2-oxo-3,4-dihydroquinolin-1 (2i?)-yl)acetamide 

(174 mg, 0.485 mmol, 79%). Retention time (min) - 1.435, method [1], MS(ESI) 359.1 (M+H). 

1.17.3. N-(4-Methyl~3-(3-methyl-lH-lf2,4-triazol-5-yl)thiophen~2-yl)-2-(2-oxo-3,4-

dihydroquinolin-l(2H)-yl)acetamide 

[00294] The title compound was prepared from acetimidamide hydrochloride (55 mg, 

0.590 mmol) and iV~(3-(hydrazinecarbonyl)-4-methylthiophen-2-yl)-2-(2-oxo-3,4-

dihydroquinolin-1 (2/f)-y 1 jacetamide (141 mg, 0.393 mmol) according to the procedure of 

Example 1.11.2, above. Retention time (min) = 4.106, method [7], MS(ESI) 382.1 (M+H); jH 

1.17.1 Methyl 4-methyl-2-(2-(2-oxo-3,4-dihydroquinolm-l(2H)' 
yl)acetamido)thiophene-3~carboxylate 
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NMR (300 MHz, CDCI3) 8 12.07 (s, IH), 7.23-7.31 (m, 2H), 7.05-7.23 (m, 2H), 6.57 (s, 1H), 

4.86 (s, 2H), 3.02-3.07 (m, 2H), 2.84-2.87 (m, 2H), 2.41 (s, 3H), 2.39 (s, 3H). 

1.18. Synthesis of 2-(4-methoxyphenyl)»iV»(2»(3-(pyridin-4-yI)-l^-l,2,4-triazo!-5-

yl)thiophen-3-yI)acetamide (18) 

[00295] The title compound was prepared from pyridine-4-carboximidamide 

hydrochloride(I57 mg, 1.00 mmol) and Ar-(2-(hydrazinecarbonyl)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide (Example 1.11.1., 204 mg. 0.668 mmol) according to the procedure 

described in Example 1.11.2., above. Retention time (min) =2.511, method [7], MS(ESI) 392.1 

(M+H); NMR (300 MHz, DMSO-^) 8 10.52 (s, IH), 8.87 (d, J= 4.5 Hz, 2H), 8.08-8.16 (m, 

2H), 7.94 (d, J= 5.0 Hz, IH), 7.67-7.70 (m, 1H), 7.31 (d, 8.6 Hz, 2H), 7.88 (d, J= 8.6 Hz, 

2H), 3.88 (s, 2H), 3.67 (s, 3H). 

1.19. Synthesis of A-(2^3-amino-l/y-l»2,4-triazol-5-yl)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide (19) 

[00296] The title compound was prepared from Ar-(2-(hydrazinecarbonyl)thiophen-3-

yl)-2-(4-methoxyphenyl)acetamide (Example 1.11.1., 152 mg, 0.497 mmol) and S-

methylisothiouronium sulfate (276 mg, 0.995 mmol) according to the procedure described in 

Example 1.11.2 except that sodium hydroxide was used (rather than sodium methoxide). 

Retention time (min) = 2.324, method [7], MS(ESI) 330.0 (M+H); NMR (300 MHz, CDCI3) 

6 9.95 (s, IH), 8.07 (d, J= 5.7 Hz, IH), 7.26-7.29 (m, 3H), 6.94 (d, J= 7.9 Hz, 2H), 3.83 (s, 3H), 

3.74 (s, 2H). 

1.20. Synthesis of A^(4=ch3Gro-3=(l//=l,2,4-triazoJ-5-yl)thiophen-2-yI)-2-(2-oxG-3,4-

dihydroquinolin-l(2//)-yl)acetamide (20) 

1.20.1. Methyl 4-bromo-2-(2-(2-oxo-3,4-dihydroquinolin-l(2H)~ 
yl)acetamido)thiophene~3~carboxylate 

[00297] The title compound was prepared from 2-(2-oxo-3,4-dihydroquinolin-l (2H)-

yl)acetic acid (447 mg, 2.18 mmol) and methyl 2-amino-4-bromothiophene-3-carboxylate (516 

mg, 2.18 mmol) according to protocol A. Retention time (min) = 2.528, method [1], MS(ESI) 

423.0 (M+H). 
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1.20.2. Methyl 4-chloro-2-(2-(2~oxo-3,4-dihydroquinolin-l(2H)-
yl)acetamido)thiophene-3-carboxylate 

[00298] The title compoimd was prepared from methyl 4-bromo-2-(2-(2-oxo-3,4-

dihydroquinolin-l(2//)~yl)acetamido)thiophene-3-carboxylate (148 mg, 0.35 mmol) according to 

protocol G. Retention time (min) = 2.540, method [1], MS(ESI) 379.0 (M+H). 

1.20.3. 4-Chloro-2-(2-(2-oxo-3,4-dihydroquinolin-l(2H)-yl)acetamido)-thiophene-3-
carboxamide 

[00299] The title compound was prepared from methyl 4-chloro-2-(2-(2-oxo-3,4-

dihydroquinolin-l(2#)-yl)acetamido)thiophene~3-carboxylate (254 mg, 0.67 mmol) according to 

protocol H. Retention time (min) = 2.034, method [1 ], MS(ESI) 364.0 (M+H). 

1.20.4. N-(4-Chloro-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydroquinolin-

1 (2H) -yl) a cetam ide 

[00300] The title compound was prepared from 4-chloro-2-(2-(2-oxo-3,4-

dihydroquinolin-l(2/f)-yl)acetamido)thiophene-3-carboxamide (218 mg, 0.601 mmol) according 

to protocol C. Retention time (min) = 4.171, method [7], MS(ESI) 388.0 (M+H); LH NMR (300 

MHz, CDCI3) 8 7.85 (s, IH), 7.21-7.30 (m, 2H), 7.07 (dd, J= 1.4, 7.3 Hz, IH), 6.94 (d, J= 8.3 

Hz, IH), 6.83 (s, IH), 4.93 (s, 2H), 3.09-3.14 (m, 2H), 2.89-2.94 (m, 2H). 

1.21. Synthesis of A-(3-(li/-l,2,4-triazol-5-yi)thiophen-2~yl)-2~(2~oxo-3,4-

dihydroquinolin-l(2ifi0-yl)acetamide (21) 

N' ^ \=N 

[00301] A/-(3-(l/f-l,2,4-Triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydroquiiiolin-

l(2//)-yl)acetamide was isolated during the purification of AL(4-chloro-3-(l//-l,2,4-triazol-5-

yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydroquinoIin-l(2/f)-yl)acetamide (1.20.4.. The des-

chlorothiophene was likely formed during the conversion of 4-bromo-2-(2-(2-oxo-3,4-

dihydroqumolin-l(2ff)-yl)acetamido)thiopliene-3-carboxylate to methyl 4-chloro-2-(2-(2-oxo-

3,4-dihydroquinolin-l(2i/)-yl)acetamido)thiophene-3-carboxylate. Retention time (mill) = 3.296, 

method [7], MS(ESI) 354.0 (M+H); lH NMR (300 MHz, CDClj) 8 7.99 (s, IH), 7.23-7.29 (m, 

3H), 7.06-7.10 (m, 2H), 6.88 (d, /= 6.3 Hz, IH), 4.92 (s, 2H), 3.07-3.10 (m, 2H), 2.92-2.95 (m, 

2H). 
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1.22. Synthesis of A^4-chloro-3-(l#-l,2,4-triazol-5-yI)thiophen-2-yl)-2-(isoquiiioliii-5-

yl)acetamide (22) 

.N 

K 

1.22.1 Methyl 4-hromo-2-(2-(isoquinolin-5~yl)acetamido)thiophene-3~carkoxylate 
[00302] The title compoimd was prepared from 2-(isoqumolin-5-yl)acetic acid (427 

mg, 2.18 mmol) and methyl 2-ammo-4-bromothiophene-3-carboxylate (514 mg, 2.18 mmol) 

according to protocol A. Retention time (min) = 1.634, method [1], MS(ESI) 405.0 (M+H). 

1.22.2 Methyl 4-chloro-2-(2-(isoquinolin-5-yl)acetamido)thiophene-3-carboxylate 

[00303] The title compound was prepared from methyl 4-bromo-2-(2-(isoquinolin-5-

yl)acetamido)thiophene-3-carboxylate (124 mg, 0.306 mmol) according to protocol G. Retention 

time (min) = 1.609, method [1], MS(ESI) 361.0 (M+H). 

1.22.3. 4-Chlora-2-(2-fisoquinolin-S-yl)acetamido)thiophene-3-carboxamide 

[00304] The title compound was prepared from methyl 4-chloro-2-(2-(isoquinoiin-5-

yl)acetamido)thiophene-3-carboxylate (110 mg, 0.306 mmol) according to protocol H. Retention 

time (min) = 1.139, method [1], MS(ESI) 346.0 (M+H). 

1.22.4 N-(4-Chloro-3-(lH~l,2,4-triazoI-5-yl)thiophen-2~yl)-2-(isoquinolin-5-yl)acetamide 

[00305] The title compound was prepared from 4-chloro-2-(2~(isoquinolin-5-

yl)acetamido)thiophene-3-carboxamide (104 mg, 0.306 mmol) according to protocol C. 

Retention time (min) = 1.570, method [7], MS(ESI) 370.1 (M+H); lE NMR (300 MHz, CD.OD) 

5 9.62 (s, IH), 8.57 (d, J=6A Hz, IH), 8.42 (d, 8.8 Hz, IH), 8.35 (d,J"= 6.1 Hz, IH), 8.18 

(d, J= 7.0 Hz, IH), 8.09 (bs, 1H), 8.00 (dd, J= 8.4, 7.3, IH), 6.95 (s, IH), 4.51 (s, 2H). 

1.23. Synthesis of AH4-chIoro-3-(lH-l>2,4-triazol-5~yl)thiophen-2~yI)-2-(quinoIin-5-
yl)acetamide (23) 

\s=-N 
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1.23.1. Methyl 4-bromo-2-(2-(quinolin~5-yl)acetamido)thiophene-3-carboxyUite 
[00306] Methyl 4-bromo-2-(2-(quinoliii-5-yl)acetamido)thiophene-3-carboxylate was 

prepared from 2-(quinolin-5-yl)acetic acid (427 mg, 2.18 mmol) and methyl 2-amino-4-

bromothiophene-3 -carboxylate (514 mg, 2.18 mmol) according to protocol A. Retention time 

(mill) = 1.660, method [1], MS(ESI) 405.0 (M+H); 

1.23.2. Methyl 4~chloro-2-(2~(quinolm~5-yl)acetamido)thiopliene-3-carboxylate 

[00307] Methyl 4-chloro-2-(2~(quinolin-5-yl)acetamido)thiophene-3-carboxylate was 

prepared from methyl 4-bromo-2~(2-(quinoliii-5-yI)acetamido)thiophene-3-carboxylate (350 mg, 

0.86 mmol) according to protocol G. Retention time (min) = 1.629, method [1], MS(ESI) 361.0 

(M+H). 

1.23.3. 4~Chloro~2-(2-(quinolin-5-yl)acetamido)thiophene-3-cavboxamide 

[00308] 4-Chloro-2-(2-(qumolin~5-yl)acetam.ido)thiophene-3 -carboxamide was 

prepared from methyl 4-chloro-2-(2-(quinolin-5-yl)acetamido)thiophene-3-carboxylate (151 mg, 

0.418 mmol) according to protocol H. Retention time (min) = 1.151, method [1], MS(ESI) 346.0 

(M+H). 

1.23.4. N-(4-Chloro-3-(lH-l,2,4~triazol-5-yl)thiophen-2-yl)-2-(quinolin-5-yl)acetamide 

[00309] AT-(4~Cliloro~3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(quinolin-5~ 

yl)acetamide was prepared from 4~chloro-2-(2-(quinolin-5-yl)acetamido)thiophene-3-

carboxamide (78 mg, 0.225 mmol) according to protocol I. Retention time (min)= 1.429, 

method [7], MS(ESI) 370.0 (M+H); !H NMR (300 MHz, CD3OD) 8 9.15-9.19 (m, 2H), 8.26 (d, 

J— 8.3 Hz, IH), 8.11-8.17 (m, 2H), 7.95-8.01 (m, 2H), 6.95 (s, 1H),4.57 (s, 2H). 

1.24. Synthesis of iV-(2-(i'H-U2,4-triazol-5-yl)thiophen-3-yi)-2-(23-

dihydrobenzo[b] [l,4]dioxin-6-yl)acetamide (24) 

1.24.1. 3-(2-(2,3-Dihydrobenzo[b][l,4]dioxin-6-yl)acetamido)thiophene-2-carboxamide 
[00310] The title compound was prepared from 2-(2,3-dihydrobenzo[b][l ,4]dioxin-6-

yl)acetic acid (450 mg) and 2-aminothiophene-3-carboxamide (345 mg) according to protocol B. 

The crude product mixture was taken directly to the next reaction without further purification. 

Method[l], MS(ESI) 319.2 [M+H], Retention time = 1.496 min. 

/^N 
N, 
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1.24.2. N-(2-(lH-l,2,4-Triazol~5~yl)thiophen-3-yl)-2-(23-dihydr0benzo[bjfl,4]dioxin-6-

yl)acetamide 

[00311] The title compound was prepared from 3-(2-(2,3-diliydrobenzo[/;][l,43dioxin-

6-yI)acetamido)thiophene-2-carboxamide according to protocol C. The crude product was 

purified via preparative HPLC to give A^2-(l.H-l,2,4-triazoi-5-yl)thiophen-3-yl)-2-(2,3~ 

dihydrobenzoj7>][ 1,4]dioxm-6-yl)acetamide; Method[7], MS(ESI) 343.0 .[M+H], Retention time 

= 3.39 min; !H-NMR (300 MHz, CDC13) 6 10.51 (s, 1H), 8.21 (s, 1H), 8.11 (d, J = 5.5 Hz, 1H), 

7.28 - 7.26 (m, IH), 7.31 (d, J= 5.5 Hz, IH), 6.93 - 6.83 (m, 2H), 4.27 (s, 4H); 3.73 (s, 2H). 

1.25. Synthesis ofAL(4-methyI~3-(lH~I,2,4-tria2oI-S-yI)thiopiien-2-yI)-2-(quinoIin-5-

yl)acetamide (25) 

7.-25.7. 4-Methyl-2-(2-(quinolin-5-yl)acetamido)thiophene-3-carboxamide 
[00312] The title compound was prepared from 2-(quinolin-5-yl)acetic acid and 3-

amino-4-methylthiophene-2-carboxamide using protocol B. Method[l], MS(ESI) 326.0 [M+H], 

Retention time = 0.767 min. 

1.25.2. N-(4-MethyI-3-(lH-l,2,4-triazol~5-yl)thiophen~2~yl)~2~(quinolin-5-yl)acetamide 

[00313] The title compound was prepared from 4-methyl-2-(2-(quinoIin~5~ 

yl)acetamido)thiophene-3-carboxamide using protocol C. Hie crude product was purified via 

preparative HPLC to give N-(4-methyl-3~(lH-l ,2,4-triazol-5-yl)thiophen-2-yl)-2-(quinolin-5~ 

yl)acetamide. Method[7], MS(ESI) 350.1 [M+H], Retention time = 1.43 min; TH-NMR (300 

MHz, CDC13)£ 11.16 (S, IH), 9.02 (d, J = 4.94 Hz, IH), 8.96 (d, 8.2 Hz, IH), 8.6 (d, ,7=8.2 

Hz, 1H), 8.13-8.08 (m, HI),7.92 (s, IH), 7.90- 7.84 (m, 2H), 6.51 (s, IH), 4.45 (s, 2H), 2.44 (s, 

3H). 

1.26. Synthesis of 2-(2,3-dlhydrobertzo[^] [l»4]dioxin-6-yl)-N-(2-(3-methyl-lH-l»2,4-
triazol-5-yl)thiophen-3-yl)acetamide (26) 
[00314] The title compound was prepared from 2-(2-(2,3-dihydrobenzo[&][l,4]dioxin-

6-yl)acetamido)thiophene-3-carboxamide using protocol D except that the DMF was also used in 

the DMA-DMA step with heating to 95°C (rather than 110°C) and the hydrazine step was heated 

at 95°C (rather than 90°C). The product was purified via preparative HPLC to give 2-(2,3-

dihydrobenzo[b][l,4]dioxin-6-yl)-N-(2-(3-methyl-lH-l,2,4-triazol-5-yl)thiophen-3-
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yl)acetamide; Method[7], MS(ESI) 357.1 [M+H], Retention time = 3.56 min; lH-NMR (300 

MHz, CDCls) 6 10.33 (s, IH), 8.06 (d, J= 5.5 Hz, IH), 7.29 (d, ,7 = 5.5 Hz, IH), 7.27 - 7.26 (m, 

IH), 6.88 - 6.86 (m, 1H), 6.84 - 6.82 (m, IH), 4.22 (s, 4H), 3.70 (s, 2H), 2.51 (s, 3H). 

1.27. Synthesis of /V-(2»(l/M,2,4-triazol-5-yI)thiophen~3-yI)-2-(quinotin~5~yI)acetamkle 

(27) 

1.27.1. 3-(2-(Quinolin-5-yl)acetamido)thiophene-2-carboxamide 
[00315] The title compound was prepared from 2-(quinolin-5-yl)acetic acid and 3-

aminothiophene-2-carboxamide using protocol B. Method[l], MS(ESI) 312.1 [M+H], Retention 

time = 0.351 min. 

1.27.2. N-(2-(lH-l,2f4-Triazol-5-yl)thiophen-3-yl)-2-(quinolin-5-yl)acetamide 
[00316] This compound was made from 2-(2-(quinolin-5-yl)acetamido)thiophene-3-

carboxamide using protocol C and was purified via preparative HPLC. Method[9], MS(ESI) 

336.0 [M+H], rt = 6.526 min; TH-NMR (300 MHz, CDCI3) ft 9.30 (s, IH), 9.05 (d, J= 8.24 Hz, 

IH), 8.98 (d. J = 4.95 Hz, IH), 8.63 (d, J= 8.8 Hz, IH), 8.20 - 8.15 (m, IH), 8.06 (s, IH), 8.04 

(s, IH), 7.99 - 7.91 (m, 3H), 4.47 (s, 2H). 

1.28. Synthesis of Ar-(4-methyl-3-(3-methyi-li?-l,2,4-triazoI-5-yl)thiophen-2-yl)-2-

(quinolin-5-yl)acetamide (28) 

[00317] This compound was made from 4-methyl-2-(2-(quinolin-5-yl)acetamido)-

thiophene-3-carboxamide using protocol D. The product was purified via preparative HPLC to 

give Ar-(4-methyl-3-(3-methyl-lH-l,2,4-triazol-5-yl)thiophen"2-yl)-2-(quinolin-5-yl)acetamide. 

Method [9], MS(ESI) 364.1 [M+H], Retention time = 8.72 min; 'H-NMR (300 MHz, CDCI3I) 5 

10.76 (s, IH), 9.04 (s, IH), 9.0 (d, ,7=3.85 Hz, IH), 8.61 (d, .7= 8.8 Hz, IH), 8.14 (dd, J= 8.8, 

7.7 Hz, IH), 7.94 - 7.89 (m, 2H), 6.49 (s, IH), 4.46 (s, 2H), 2.41 (s, 3H), 2.40 (s, 3H). 

1.29. Synthesis of A'-(4-methyl-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(quinoxalin-5-

yl)acetamide (29) 
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1.29.1. Tert-butyl 2-(quinoxalin-5-yl)acetate 
[00318] The title compound was prepared 5-bromoqumoxalme (500 mg, 1.0 eq) 

according to protocol P to give tert-butyl 2-(quinoxalin-5-yl)acetate. Method [1], MS(ESI) 245.1 

[M+H], Retention time = 2.305 min. 

1.29.2. 4-Methyl-2~(2-(quinoxalin-5-yl)acetamido)thiophene-3-carkoxamide 

[00319] To a stirring mixture of tert-butyl 2-(quinoxalin-5-yl)acetate (200 mg) in 

HO Ac (5 mL) was added 6N HC1 (5 mL). The reaction mixture was warmed to 80 °C for 2h. The 

crude product mixture was concentrated under reduced pressure to give 2-(quinoxalin-5-yl)acetic 

acid, which was used in the next reaction without further purification. Method[l]> MS(ESI) 

189.0 [M+H], Retention time = 0.722 min. 

[00320] The title compound was prepared from 2-(quinoxalin-5-yl)acetic acid and 2-

amino-4-methylthiophene-3-carboxamide using protocol B. Method[l], MS(ESI) 327.0 [M+H], 

Retention time = 1.644 min. 

1.29.3. N-(4-Methyl~3~(lH-l,2,4~triazoi-S~yl)thiophen-2-yl)-2'(quinoxalin~5-yl)acetamide 

[00321] This analog was prepared from 4-methyl-2-(2-(quinoxaIin-5-

yl)acetamido)thiophene-3-carboxamide using protocol C. Method[7], MS(ESI) 351.1 [M+H], 

Retention time = 3.36 min. 'H-NMR (300 MHz, CDC13) 5 11.84 (s, IH), 8.90 - 8.87 (m, 2H)S 

8.21 - 8.18 (m, IH), 7.93 - 7.85(m, 2H), 7.73 (s, IH), 6.52 (s, IH), 4.56 (s, 2H), 2.45 (s, 3H). 

1.30. Synthesis of AK4-methyl~3^3-methyl4/f-l,2,4-triazoI~5-yl)thiophen-2~yl)-2-

(quinoxalin-5-yl)acetamide (30) 

[00322] This analog was made from 4-methyl-2~(2-(quinoxalin-5-

yl)acetamido)thiophene-3-carboxamide using protocol D except that the DMF was also used in 

the DMA-DMA step with heating to 95°C (rather than 110°C) and the hydrazine step was heated 

at 95°C (rather than 90°C). Method[7], MS(ESI) 365.1 [M+H], Retention time = 3.58 min; !H-

NMR (300 MHz, CDC13) 5 11.9 (s, IH), 8.87 (s, 2H), 8.17-8.14 (m, IH), 7.92-7.83 (m, 2H), 

6.50 (s, IH), 4.53 (s, 2H), 2.45 (s, 3H), 2.30 (s, 3H). 
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1.31. Synthesis of iV-(4-methyl-3-(l#-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(4-(3-(piperidm-

l-yl)propoxy)pheny])acetamide (31) 

[00323] 1) To a stirring mixture of methyl 2-(4-hydroxyphenyl)acetate (lg) in 

acetonitrile (12 mL, 0.5M) was added bromo-3-chloropropane (911 mg), K2CO3 (2.4 g). The 

reaction mixture was heated to 100 °C for 2h, then quenched with water and extracted with 

EtOAc. The organic layers were dried over MgS04, filtered, and concentrated. The crude 

product was used without further purification in the next reaction step. Method[l], MS(ESI) 

243.0 [M+H], Retention time = 2.50 min. 

[00324] 2) To a stirring mixture of crude methyl 2~(4-(3-chloropropoxy)phenyl)acetate 

in acetonitrile (17 mL, 0.35 M) was added KI (192 mg), piperidine (1.5 g), and K2CO3 (2.4 g). 

The reaction mixture was heated to 100 °C for 2h. It was then quenched with water and extracted 

with EtOAc. The organic layers were dried over MgSCU, filtered, and concentrated. The crude 

product was taken directly to the next reaction. M.ethod[l], MS(ESI) 292.1 [M+H], Retention 

time = 1.330 min. 

1.31.2. 2-(4-(3-(Pipevidin-l-yl)propoxy)phenyl)acetic acid 

[00325] To a stirring mixture of methyl 2-(4-(3-(piperidin-l-yl)propoxy)phenyi)acetate 

(570 mg) in HOAc (5 mL) was added 6N HC1 (10 mL). The reaction mixture was warmed to 80 

°C for 2h. The crude product mixture was concentrated under reduced pressure and directly taken 

to the next reaction without further purification. Method[l], MS(ESI) 278.1 [M+H], Retention 

time = 0.666 min. 

1.3L3. 4-Methyl~2-(2-(4-(3-(pipevidin-l-yl)propoxy)phenyl)-acetamido)thiophene-3-

carboxamide 

1.31.1. Methyl 2-(4-(3-(piperidin-l-yl)propoxy)phenyl)acetate 
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[00326] To a stirring mixture of 2-(4-(3-(piperidm-l-yl)propoxy)phenyl)acetic acid 

(800 mg) in DMF/DCM (6 mL, 1:1) was added triethylamine (1.2 mL), DMAP (180 mg), 2-

amino-4-methylthiophene-3-carboxamide (440 mg), and EDCI (1.1 g). The reaction mixture was 

stirred at rt overnight, quenched with saturated NaHCCh solution and extracted with EtOAc. The 

organic layers were dried over MgS04, filtered, and concentrated under reduced pressure. The 

crude product was purified via preparative HPLC to give 4-methyl-2-(2-(4-(3-(piperidin-l-

yl)propoxy)phenyl)acetamido)thiophene-3-carboxamide. Method[7], MS(ESI) 416.2 [M+H], 

Retention time = 2.254 min. 

131.4. N-(4-Methyl-$-(lB-l,2,4-triazol-S-yl)thiophen-2-yl)-2-(4-(S-(piperidin-l-

yl)propoxy)phenyl)acetamide 

[00327] This compound was prepared from -methyl-2-(2-(4-(3-(piperidin-l-

yl)propoxy)phenyl)-acetamido)thiophene-3-carboxamide using Protocol C. The crude product 

was purified via preparative HPLC to give N-(4-methyl-3-(lH-l,2,4-triazol-5-yl)thiophen-2-y])-

2-(4-(3-(piperidin~l~yl)propoxy)phenyl)acetamide. Method[7], MS(ESI) 440.2 [M+H], 

Retention time = 2.865 min; 'H-NMR (300 MHz, CDC13) 5 11.64 (s, IH), 7.96 (s, 1H), 7.31 (s, 

IH), 7.29 - 7.20 (m, IH), 6.91 (d, J= 8.2 Hz, 2H), 6.50 (s, IH), 4.16-4.12 (m, 2H), 3.81 (s, 

2H), 3.69 - 3.65 (m, 2H), 3.42-3.11 (m, 3H), 2.78 - 2.60 (m, 2H), 2.43 (s, 3H), 2.33 - 2.19 (m, 

2H), 2.09 - 1.91 (m, 4H), 1.50 - 1.42 (m, IH). 

1.32. Synthesis of 7V-(4-methyl-3-(3-methyHi7-l,2,4-triazol-5-yI)thiophen-2-yl)-2-(4-(3-

(piperidm-l-yl)propoxy)phenyl)acetamide (32) 

[00328] This compound was prepared from 4-methyl-2-(2-(4-(3-(piperidin-l-

yl)propoxy)phenyl)acetamido)thiophene-3-carboxamide (Example 1.31.3) using Protocol D. 

Method[7], MS(ESI) 454.2 [M+H], Retention time - 2.857 min; 'H-NMR (300 MHz, CDC13) 5 

11.35 (s, IH), 7.28 - 6.92 (m, 2H), 6.87 (d, J= 8.8 Hz, 2H), 6.50 (s, IH), 4.11 - 4.08 (m, 2H), 

3.78 (s, 2H), 3.72 - 3.68 (m, 2H), 3.35 - 3.20 (m, 2H), 2.75 - 2.61 (m, 2H), 2.45 (s, 6H), 2.30 -

2.21 (m, 2H)> 2.02-1.91 (m, 5H), 1.50- 1.42 (m, IH). 

1.33. Synthesis of 2-(4-(2-(l^r-lniidazol-l-yl)ethoxy)phenyl)-/V-(4-methyl-3-(li?-l,2,4-

triazol-5-yl)thiophen-2-yl)acetamide (33) 

K '/H 
\==N 
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1.33.1. Methyl 2-(4-(2-(lH-imidazol-l-yl)ethoxy)phenyl)acetate 
[00329] To a stirring mixture of the methyl 2-(4-hydroxypheny!)acetate (1.4 g, 1 EQ) 

and 2-(lH-imidazol-l-yI)ethanol (1.0 g) in THF (0.5 mL, 0.5 M) at 0 °C was added PPh3 (2.9 g). 

To this mixture was added dropwise DIAD (2.2 mL) over 10 min. The reaction mixture was. 

warmed to ambient temperature overnight. A normal aqueous workup with water and EtOAc was 

followed. The organic layers were dried over MgS04, filtered, and concentrated under reduced 

pressure. The crude product was purified via silica gel chromatography to give methyl 2-(4-(2-

(lH-imidazol-l~yl)ethoxy)phenyl)acetate. Method[l], MS(ESI) 261.1, Retention time = 0.782 

min. 

1.33.2. 2-(4-(2-(lH-Imidazol-l-yl)ethoxy)phenyl)acetic acid 

[00330] To a stirring mixture of 2-(4-(2 -(1 H-imidazol-1 -yl)ethoxy)phenyl)acetate (240 

mg) inTHF/water (3.3 mL, 10:1) was added fine powder KOH (77 mg). The reaction mixture 

was stirred at it overnight. The crude product mixture was acidified with. 1.0 N HC1 and diluted 

with EtOAc. A normal aqueous workup with EtOAc was followed. The organic layers were 

dried over MgS04, filtered, and concentrated under reduce pressure. The crude acid was taken 

directly to the next reaction without further purification. Method[l], MS(ESI) 247.1, Retention 

time = 0.323 min. 

1.33.3. 2-(2-(4-(2-(lH-Imidazol-l-yl)ethoxy)pheriyl)acetamido)-4-methylthiophene-3-

carboxamide 

[00331] This compound was prepared from 2-(4-(2-(lH-imidazol-l-

yl)ethoxy)phenyl)acetic acid and 2-ammo-4-melhylthiophene-3-carboxamide using protocol B 

except that triethylamine was also added. The crude product was purified via silica gel column 

chromatography. Method[l], MS(ESI) 385.1, Retention time - 1.254 min. 

1.33.4. 2-(4-(2-(lH-Imidazol-l-yl)ethoxy)phenyl)-N-(4~methyl-3-(lH-ly2,4-triazol-5-

yl)thiophen-2-yl)acetamide 

[00332] The title compound was prepared from 2-(2-(4-(2-(l.H-imidazol-l-

yl)ethoxy)phenyl)acetamido)-4~methylthiophene-3-carboxamide using protocol C. Method[7], 

MS(EI) 409.1 [M+H], Retention time = 2.352 min; ^-NMR (300 MHz, CD3OD) 8 9.08 (s, 1H)5 

8.24 (b s, 1H), 7.79 (t, J= 1.65 Hz, IH), 7.62 (t, J= 1.65 Hz, 1H), 7.36 - 7.33 (m, 2H), 7.02 -

7.0 (m, 2H), 6.62 (s, 1H), 4.72 (t, 4.94 Hz, 2H), 4.45 - 4.42 (m, 2H), 3.80 (s, 2H), 2.48 (s, 

3H). 
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1.34. Synthesis of A-(4-Bromo-3-(l-fir-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(isoquinoiin-5-

yl)acetamide (34) 

[00333] Methyl 2-(((9H-fluoren-9-yI)methoxy)carbonylamino)-4-bromothiophene-3-

carboxylate (1 g) was stirred in DCM/morpholine (12 mL, 1:1) at rt until all the ester was 

consumed. The crude mixture was concentrated under reduced pressure. The residue was 

dissolved in ethyl ether. The white solid was removed. The mother liquid was concentrated under 

reduced pressure and a 1:1 mixture of ethyl ether/pentane (20 mL) was added. An additional 

white solid was removed. The organic layer was concentrated under reduced pressure and the 

crude mixture was placed under high vacumn to remove the excess of morpholine. The crude 

amine was taken directly to the next reaction step without further purification. Method[l ], 

MS(ESI) 235.9 [M+H], Retention time = 1.919 min. 

1.34.2. Methyl 4-bromo-2-(2-fisoquinolin-5-yl)acetamido)thiophene-3-carboxylate 

[00334] This compound was prepared from methyl 2-amino-4-bromotliiophene-3-

carboxylate and 2~(isoquinolin-5-yl)acetic acid using protocol A. Method[l], MS(ESI) 404.9 

[M+H], Retention time = 1.678 min. 

1.34.3. 4-Bromo-2-(2-(isoquinolin-5-yl)acetamido)thiophene-3-carhoxamide 

[00335] The title compound was prepared from methyl 4-bromo-2-(2-(isoquinolin-5-

yl)acetamido)thiophene-3~carboxylate using protocol H. The crude product was purified by 

preparative HPLC. Method[J], MS(ESI) 389.9, Retention time = 1.166 min. 

1.34.4. N-(4-Bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(i$oquinolin-5-yl)acetamide 

[00336] The title compound was prepared from 4-bromo-2-(2-(isoquinolin-5-

yl)acetamido)thiophene-3-carboxamide (28 mg) using protocol C and was purified by 

preparative HPLC. Method[7], MS(ESI) 413.9 [M+H], Retention time = 1.50 min; ^-NMR 

(300 MHz, CD3OD) 8 9.72 (b s, 1H), 8.60 (b s, IH), 8.48 (d, /= 7.7 Hz, 2H), 8.24 (d, J= 6.6 Hz, 

2H), 8.09 - 8.04 (m, 1H), 7.11 (s, IH), 4.55 (s, 2H). 

1.35. Synthesis of A/-(4-Bromo-3-(Lflr-l,2,4-triazol-5-yl)thiophen-2-yI)-2-(quinoIin-5-

yl)acetamide (35) 

1.34.1. Methyl 2-amino-4-bromothiophene~3~carboxylate 
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1.35.1. Methyl 4-bromo-2-(2-(quinolm-5-yl)acetamido)thiophene-3-carboxylate 
[00337] This compound was prepared from methyl 2-amino-4-bromothiophene-3 -

carboxylate and 2-(quinolin-5-yl)acetic acid using protocol A. Method[l ], MS(ESI) 405.0 

[M+H], Retention time = 1.650 min. 

1.35.2. 4-Bromo-2-(2-(quinolin~5-yl)acetamido)thiophene-3-carboxamide 

[00338] This compound was synthesized from methyl 4-bromo-2-(2-(quinolin-5-

yl)acetamido)thiophene-3~carboxylate using protocol H. Method[l], MS(ESI) 390.0 [M+H], 

Retention time =1.174 min. 

1.35.3. N-(4-Bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(quinolin-5-yl)acetamide 

[00339] This analog was made from 4-bromo-2-(2-(quinolin-5-yl)acetamido)thiophene-

3-ca.rboxamide using protocol C. The crude product was purified via prep. HPLC to give N-(4-

brorno-3-(lH-l,2,4-triazol-5-yl)ihiophen-2~yl)-2-(qumolin-5-yl)acetamide. Metliod[9], 

MS (ESI}413.9 [M+H], Retention time = 9.42 min; ]H-NMR (300 MHz, CD3OD) 8 9.15 - 9.14 

(m, 1H), 9.12 (s, IH), 8.25 - 8.21 (m, 2H), 8.16 - 8.10 (m, IH), 8.0 - 7.97 (m5 IH), 7.96 - 7.94 

(m, 1H), 7.10 (s, IH), 4.56 (s, 2H). 

1.36. Synthesis of Ar-(4-Bromo-3-(l#-l,2,4-triazoI-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-

dihydroquinolin-l(2H)-yl)acetamide (36) 

[00340] This compound was prepared from methyl 4-bromo-2-(2-(2-oxo-3,4-

dihydroquinolin-1 (2H)-yl)acetamido)thiophene-3-carboxylate using protocol H. Method[l], 

MS(ESI) 407.9 [M+H], Retention time - 2.043 min. 

1.36.2. N-(4-Bromo-3-(lH-1.2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo~3y4-dihydroquinoUn-

1 (2H)-yl)acetamide 

1.36.1. 4-Bromo-2-(2-(2-ox0-3,4-dihydroquinolin-l(2H)-yl)acetamido)thiophene-3-
carboxamide 
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[00341] This analog was synthesized from 4-bromo-2-(2-(2-oxo-3,4-dihydroquinolin-

1 (2H)-yl)acetamidojthiophene-3-carboxamide using protocol C. Method[7], MS(ESi) 432.0 

[M+H], Retention time - 4.3 21 min; !H~NMR (300 MHz, CD3C1) § 7.89 (b s, IH), 7.30 -7.20 

(m, 3H), 7.09 - 7.04 (m, IH), 6.95 - 6.93 (m, 2H), 4.92 (s> 2H), 3.11 - 3.07 (m, 2H), 2.93 - 2.8S 

(m, 2H). 

1.37. Synthesis of A-(4-Cyano-3-(li9r-l,2,4-triazoJ-5-y])thiophen-2-y])-2-(jsoqiJinolii3-5-

yl)acetamide (37) 

1.37.1. Methyl 4-cyano-2-(2-(isoquinolin-5-

V CuCN, DMF 

ie-3-carboxylate 

C02Me 
100 °C 

Y: 
[00342] To a stirring mixture of methyl 4-bromo-2-(2-(isoquinolin-5-

yl)acetamido)thiophene-3-carboxyiate (100 mg) in DMF (0.5 mL) was added CuCN (150 mg). 

The resulting mixture was heated to 100 °C overnight. The reaction mixture was cooled to room 

temperature. To this mixture was added a 10% NH4OH solution and ethyl ether. The crude 

mixture was stirred at rt for I h. A normal aqueous workup with ethyl ether was followed. The 

organic layers were dried over MgSC>4, filtered and concentrated under reduce pressure. The 

crude product mixture was purified by silica gel column chromatography to give methyl 4~ 

cyano-2-(2-(isoquinolin-5-yr)acetamido)thiophene-3-carboxylate. Method[l], MS(ESI) 352.0 

[M+H], Retention time = 1.343 min. 

137.2. 4-Cyano-2'(2-(isoquinolin-5-yl)acetamido)thiopherie-3-carboxamide 

[00343] This compound was prepared from methyl 4-cyano-2-(2-(isoquinolin-5-

yl)acetamido)-thiophene-3-carboxylate using protocol H. Method[l], MS(ESI) 337.0 [M+H], 

Retention time = 0.673 min. 

1373. N»(4-Cyano-3-(lH-l,2,4~triazol-5-yl)thiophen-2~yl)-2-(isoquinolin~5-yl)acetamide 
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[00344] The title compound was prepared from 4-cyano-2-(2-(isoqumolin-5~ 

yl)acetamido)thiophene-3-carboxamide (15 mg) according to protocol C except that DCM was 

added to the DMF-DMA step and refluxed while the hydrazine step was heated at 90°C (rather 

than 95°C). The product was purified via prep. HPLC to give N~(4-cyano-3-(lH-l,2,4-triazol-5-

yl)thiophen-2-yl)-2-(isoquinolin-5-yl)acetamide. Method[7], MS(ESI) 361.1 [M+H], rt= 1.273 

min; LH-NMR (300 MHz, CD3OD) 5 9.62 (b s , IH), 8.60 - 8.57 (m, IH), 8.44 - 8.37 (m, 2H), 

8.34 (s, 1H), 8.29 - 8.20 (ra, IH), 8.04 - 8.0 (m, IH), 7.86 (s, IH), 4.56 (s, 2H). 

1.38. Synthesis of AM4-Cyano-3-(l/M,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo~3,4-

dihydroquinolin-l(2i?)-yl)acetamide (38) 

1.38.1. Methyl 4-cyano-2-(2-(2-oxo-3,4-dihydroquinolin-I(2H)-
yl)acetamido)thiophene-3-carboxylate 

[00345] This compound was prepared from methyl 4-brorao-2-(2-(2-oxo-3,4-

dihydroquinolin-l(2H)~yl)acetamido)thiophene-3-carboxylate using protocol Y. Method[l], 

MS(ESI) 370.0 [M+H], Retention time - 2.237 min. 

1.38.2. 4~Cyano-2-(2-(2-oxo-3,4~dihydroquinolin-l(2H)-yi)acetamido)thiophene~3~ 

carboxamide 

[00346] This compound was prepared from methyl 4-cyano-2-(2-(2-oxo-3,4-

dihydroqumoiin-l(2H)-yl)acetamido)thiophene-3-carboxylate using protocol H. Method[l], 

MS(ESr) 355.0 [M+H], Retention time = 3.392 min. 

1.38.3. N-(4-Cyano-3-(lH-L2,4-triazol-5-yl)thiophen-2-yl)-2'(2-oxo-3i4-dihydroquinolin-

1 (2H)-yl)acetamide 

[00347] This analog was synthesized from 4-cyano-2-(2-(2-oxo-3,4-dihydroquinolin-

l(2H)-yl)acetamido)thiophene-3-carboxamide using protocol C. The crude product was purified 

via preparative HPLC to give N-(4-cyano-3-(lH~l,2,4-triazoI-5~yI)thiophen-2-yl)-2-(2-oxo-3,4-

dihydroquinolin-l(2H)-yl)acetamide. Method[7], MS(ESI) 379.1 [M+H], Retention time = 3.91 

min; !H-NMR (300 MHz, CDCI3) 5 12.34 (s, 1.H), 8.13 (s, IH), 7.62 (s, IH), 7.28 - 7.10 (m, 

2H), 7.06 - 7.01 (m, IH), 6.94 (d, 7.7 Hz, IH), 4.92 (s, 2H), 3.12 - 3.06 (m, 2H), 2.91 - 2.86 

(m, 2H). 
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1..39. Synthesis of A-(2-(3-methyHi?-l,2,4-triazol-5-yi)thiophen-3-yi)-2-(4-(2-

oxopyrrolidin-l-yl)phenyl)acetamide (39) 

1.39.1. 3-(2-(4-iodophenyl)acetamido)thiophene-2-carboxamide 
[00348] This compound was prepared from 2-(4-iodophenyl)acetic acid and 3-

aminothiophene-2-carboxamide using protocol B. Method[l], MS(ESI) 387.0, Retention time = 

1.777 min. 

1.39.2. 3'(2-(4-(2-Oxopyrrolidin-l-yl)phenyl)acetamido)thiophene-2-carboxamide 
[00349] To a stirring mixture of 3-(2-(4-iodophenyl)acetamido)thiophene-2-

carboxamide (300 mg) in dioxane (2 mL) at rt was added Cul (103 mg), K2CO3 (325 mg), 

pyrrolidin-2-one (80 mg)5 and rac-dimethylcyclohexane-l.,2-diamine (92 mg). The resulting 

mixture was heated to 90 °C overnight. The crude product mixture was diluted with saturated 

NaHCC>3 solution and extracted with EtOAc. The organic layers were dried over MgS04, 

filtered, and concentrated under reduced pressure. The product was purified via silica gel 

chromatography to give 2-(2-(4-(2-oxopyrrolidin-l-yl)phenyl)acetamido)thiophene-3-

carboxamide. M.ethod[l], MS(ESI) 344.1, Retention time = 1.476 min. 

1.39.3. N-(2-(3~methyl-lH-l,2,4-triazol-5-yl)thiophen-3-yl)-2-(4-(2-oxopyrrolidin-l-

yl)phenyl)acetamide 

[00350] This analog was prepared from 3-(2-(4-(2-oxopyrrolidin-l-yl)phenyl)-

acetamido)thiophene-2-carboxamide using protocol C. Metliod[7], MS(ESI) 382.1 [M+H], 

Retention time = 3.46 min; *H-NMR (300 MHz, CDCI3) 8 10.02 (s, IH), 8.13 (d, J= 5.5 Hz, 

1H), 7.46 - 7.38 (m, 4H), 7.30 (d, J = 5.5 Hz, IH), 3.97 - 3.93 (m, 2H), 3.87 (s, 2H), 2.78 - 2.72 

(m, 2H), 2.52 (s, 3H), 2.40- 2.25 (m, 2H). 

1.40. Synthesis of A/-(4-methyl-3-(5-methyI-4i7-l,2,4-triazol-3-yl)thiophen-

2-yI)-2-(4-(pyridin-4-yl)phenyl)acetamide (40) 
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1.40.1. 2-(2~(4-lodophenyl)acetamido)-4-methylthiophene-3~carboxamide 
[00351] To a solution of 2-amino-4-metliylthiophene-3-carboxamide (Ig, 6.4mmol) 

and 2-(4-iodophenyI)acetic acid (1.83g, 7.0mmol) in methylene chloride (lOmL) was added 

Hunig's base (i.e., N,N-diisopropylethylamine) (3.1mL, 18mmol) and HATU (2.66g, 7.0mmol). 

The heterogeneous mixture was stirred for 18 h. The reaction was quenched by addition of 

saturated aqueous ammonium chloride solution and the biphasic mixture was extracted with 

additional methylene chloride. The organic layer was washed with brine, dried over sodium 

sulfate and concentrated under reduced pressure to provide a pale brown solid. LCMS method 

[2]: rt = 2.02 min; M+Na 423.0. Material was used without further purification. 

1.40.2. 2-(4~Iodophenyl)~N-(4-methyl~3~(5-methyil-4H-l,2,4-£riazol-3-yl)thiophen-2-

yljacetamide 

[00352] The title compound was prepared from 2-(2-(4-iodophenyl)acetamido)-4-

methylthiophene-3-carboxamide (277mg, 0.69mmol) using protocol D and was purified by 

column chromatography using 3%MeOH/methylene chloride (140mg, 46% yield). Method [1]: 

rt = 2.11 min; MH+ 438.9. 

Is40.3. N-(4-Methyl-3-(5-methyl-4H-lf2,4-triazol-3-yl)thiophen-2-yl)~2-(4-(pyridin-4-

yl)phenyl)acetamide 

[00353] [0003] A 30mL reaction vial was charged with 2-(4-iodophenyI)-N-(4-

methyl-3-(5-methyl-4H-l,234-triazol-3-yl)thiophen-2-yl)acetamide (140mg, 0.32mmol), pyridin-

4-ylboronic acid (60mg, 0.48mmol), sodium bicarbonate (lOOmg, l.2mmol), DME (2mL), and 

water (2mL). The heterogeneous mixture was stirred vigorously under a stream of nitrogen for 5 

minutes before Pd(PPh3)4 was added and the vial was sealed under its Teflon cap. The reaction 

mixture was heated to 90 °C for 3.25 h before being transferred to a microwave vial and being 

microwaved to 150 °C for 5 minutes. The reaction mix was concentrated under reduced pressure 

and the residue was partitioned between methylene chloride and a saturated aqueous solution of 

ammonium chloride. The organic solution was washed with brine and dried over sodium sulfate. 

The solution was concentrated under reduced pressure and the crude product was purified by 

column chromatography (3.5%MeOH/methylene chloride) Yield: lO.Omg (8%). Method [1]: rt 

- 1.136 min; MH+390.2. !H-NMR (300MHz, CD3OD) 5 8.71 (d, /-6.3 Hz, IH), 8.60 (dd, J= 
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4.6, 1.6 Hz, 2H), 7.84 (d, .7=8.0 Hz, 2H), 7.77 (dd, >4.6,1.6 Hz, 2H), 7.57 (d, .7=8.2 Hz, 2H), 

6.58 (s, IH), 3.94 (s, 2H), 2.45 (s, 3H), 2.31 (s, 3H). 

1.41. Synthesis of AJ-(4»cyano-3-(4J0r-lT2,4-triazol-3-yl)thiophen-2--yl)-2-(qiiiiiolin-5-

yl)acetamide (41) 

[00354] The title compound was prepared from methyl 2-amino-4-bromothiophene-3-

carboxylate (660mg, 2.8mmol) and 2-(quinolin-5-yl)acetic acid using protocol A. 560mg (49% 

yield). Method [1]: rt = 1.666 min; MH+ 405/407. 

1.41.2. Methyl 4~cyano-2-(2-(qumolin-5-yl)acetamido)thiophene-3-carboxylate 

[00355] A 20mL microwave vessel was charged with methyl 4-bromo-2-(2-(quinolm-

5-yl)acetamido)thiophene-3-carboxylate (560mg, 1.38mmol), CuCN (540mg, 6mmol), DMF 

(8mL), and (1 R^Rj-N1 ,N2-dimethylcyclohexane-1,2-diamine (300uL). The reaction mixture 

was flushed with nitrogen and sealed under a teflon cap before being heated to 150 °C using 

microwave radiation for 0.5h. The reaction mixture was concentrated under reduced pressure to 

give an oil that was partitioned between an organic layer of 10% iPrOH/chloroform and an 

aqueous layer saturated with sodium bicarbonate. The heterogeneous organic layer was filtered 

and concentrated under reduced pressure to give a green oil. The crude product was purified by 

column chromatography with 60-70% ethyl acetate / hexanes. Yield: 40mg (8%). Method [1]: rt 

= 1.401 min; MH+ 352.0. 

1.41.3. 4-Cyano-2-(2-(quinolin-S-yl)acetamido)thiophene-3-carboxamide 
[00356] The title compound was prepared from methyl 4-cyano-2-(2-(quinolin-5-

yl)acetamido)thiophene-3-carboxylate using protocol H (8mg, 80% yield). Method [1]: rt = 

0.665 min; MH+337.0. 

1.41.4. (Z)-4-Cyano-N-((dimethylamino)methylcne)-2-(2-(quinolinS-yl)acetamido)-

thiophene-3-carboxamide 

N 

1.41.1 Methyl 4-bromo-2-(2-(quinoUn-5-yl)acetamido)thiophene~3-carboxylate 
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[00357] The title compound was prepared from 4-cyano-2-(2-(quinolin-5-

yl)acetamido)thiophene-3-carboxamide (37mg, O.llmmol) according to protocol C and was used 

without further purification. Method [1]: rt = 1.291 min; MH+392.1. 

1.41.5. N-(4-Cyano-3-(4H-L2,4-triazol-3-yl)thiophen~2-yl)-2-(quinolin-5-yl)acetamide 
[00358] To a mixture of 4-cyano-N-((dimethylamino)methylene)-2-(2-(quinoIin-5-

yl)acetamido)thiophene-3-carboxamide (0.1 lmmol) in HO Ac (2mL) was added hydrazine (19uL 

of 65% aqueous solution). The reaction mixture was heated to 87 °C for 12 hours and was then 

cooled to 23 °C and concentrated. The residue was taken up in a 10% isopropanol/chloroform 

solution and washed with a saturated, aqueous solution of sodium bicarbonate. The organic 

solution was dried over sodium sulfate and concentrated to give a solid, which was purified by 

column chromatography (using 5 to 10% methanol / methylene chloride) and prep-HPLC (5-

40% MeCN gradient). 5mgs (13% for the final 2 steps). Method [8] : rt = B.l min; MH+ 361.1. 

^-NMR (300MHz, CDC13) 8 8.86 (s, IH), 8.48 (d, >8.6Hz, 1H), 8.14 (d, J=8.5Hz, IH), 7.85 

(m, 2H), 7.69 (d, J= 6.6Hz, 1H), 7.54 (m, 2H), 4.34 (s, 2H), 3.30 (s, 3H). 13C-NMR (75MHz, 

DMSO-dg) 5 368.7, 158.9, 158.4, 149.5,139.5, 132.3,131.3, 131.2, 130.5, 127.9,127.2, 122.3, 

118.3, 115.7, ] 12.5, 105.7, 105.6. 

[00359] Compounds of Examples 1.42 through 1.48, below, were synthesized by 

activation of the corresponding carboxylic acids and condensation with 4-bromo-3 -(4H-1,2,4-

triazol-3-yl)thiophen-2-amine, which was prepared according to the scheme, below. 

0 0 

HCOAH. Conc.HiSO.. Br... Ac ON a. AeOH. reflux 'it—?-n. ACOH. FLO . 
jc" 29% over two steps ^ \ 

S N s N S N 
MW, I00°C. 15 min 

s NH, 

BT , to Br N'N& Br 
NH,KH... EtOH. 75°C . Hf-rnPA, Ptfff-T liW . NH.CH-CtLNHMe.MeOH. <30°C , N 

Jj3 38-61% over tour steps \ J 99% \ JL H 

S'-N" S NH. 

,V-(4-Bromo-3-(H/-l,2,4-triazol-5»yl)thiophen-2-yl)-2-(2-oxo-7-
(trifluoromethyl)qumolin-l(2//)-yl)acetamide 

-CF3 

\S=N 
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[00360] Retention time (min) = 5.456, method [7], MS(ESI) 497.9 (M+H); lli NMR 

(300 MHz, CD3OD) 5 7.92 (d, 9.8 Hz, IH), 7.79 (d, J= 8.2 Hz, 1H), 7.73 (s, IH), 7.52-7.55 

(m, 2H), 6.96-7.01 (m, 2H), 5.34 (s, 2H). 

1.43. jY~(4-Bromo-3~(lff-l,2,4«triazoi-5-yl)thiopheii-2-yI)-2-(6-fiuoro™2-oxo-3,4» 

dihydroquiiioiiii-l(2//)-yl)acetamide 

[00361] Metiiod[7], MS(ESI) 450.0 [M+H], Retention time = 4.428 min; ^-NMR (300 

MHz, CDCI3) 5 7.80 (s, IH), 7.28 (s, IH), 7.10 - 7.0 (m, 2H), 6.94 (s, IH), 4.86 (d, J = 3.84 Hz, 

2H), 3.12 - 3.06 (m, 2H), 2.86 - 2.81 (m, 2H). 

1.44. Ar-(4-Bromo-3-(liT-l,2,4-triazol-5-yl)thiophen-2-yl)-2~(7-fluoro-2-oxoqumoUn-

l(2Jy)-yl)acetamide 

[00362] Method[7], MS(ESI) 448.0 [M+H], Retention time - 4.417 min; !H-NMR (300 

MHz, CDCI3) 5 7.86 (d, J - 8.9 Hz, IH), 7.70 (s, IH), 7.66- 7.60 (m, 1H\ 7.04 - 6.90 (m, 2H), 

6.95 (s, IH), 6.85 (d, J- 9.34 Hz, 1H), 5.26 (s, 2H). 

1.45. A-(4-Bromo-3-(1.i/-l,2,4-triazoi-5-yI)thiophen-2-v1)-2-(7-chIoro-2-oxe~3,4-

dihydroqumaIin-l(2Z/)-yl)acetamide 

[00363] Method[7], MS(ESI) 466.0 [M+H], Retention time - 5.594 min; JH-NMR (300 

MHz, CDCh) h 7.93 (s, IH), 7.17 (d, J = 7.7 Hz, IH), 7.04 (dd, 3 = 8.24, 1.65 Hz, IH), 6.98 (s, 

IH). 6.94 (d, J = 1.65 Hz, IH), 4.88 (s, 2H), 3.08-3.03 (m, 2H), 2.93 -2.85 (m, 2H). 

1.46. A-(4-Bromo-3-(li7-l,2,4-triazol~5-yl)thiophen-2-yl)-2-(6,7-difluoro-2-oxoquinolin-

1 (2fi)-yi)acetamide 
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[00364] Method[7], MS(ESI) 465.9 [M+H], Retention time = 4.516 min; !H-NMR 

(300 MHz, CDCh) £ 8.58 (b s, IH), 8.07 (d, J - 9.8 Hz, IH), 8.02 (dd, J = 10.44, 8.8 Hz; ] H), 

7.91 - 7.84 (m, IH), 7.33 (s, IH), 6.79 (d, J = 9.9 Hz, IH), 5.27 (s, 2H). 

1.47. A^4-Bromo-3-(li/-l,2,4-triazoI-5-y!)thiophen-2-yl)~2-(2-oxo-6-

(trifluoromethyl)qumolin-l(2i?)-yl)acetamide 

[00365] Method[7], MS(ESI) 497.9 [M+H], Retention time = 5.696 min; [H-NMR (300 

MHz, CDCI3) 6 12.87 (b s, IH), 7.92 (d, J = 6.6 Hz, IH), 7.73 (s, IH), 7.77 (d, J = 8.24 Hz, IH), 

7.73 (s, IH), 7.42 (d, J = 9.34 Hz, IH), 6.98 (d, J - 9.9 Hz, IH), 6.95 (s,lH), 5.33 (s, 2H). 

1.48. ;V-(4-Bromo-3-(l//-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-fluoro-2-oxoquinolin-

1 (2i/)-yl)acetamide 

[00366] Method[7], MS(ESI) 448.0 [M+H], Retention time = 4.347 min; [H-NMR (300 

MHz, CDCh) 8 7.82 (d, J = 9.9 Hz, IH), 7.68 (s, IH), 7.37 - 7.33 (m, IH), 7.28 (s, IH), 7.26 -

7.23 (m, IH), 6.95- 6.92 (m, 2H), 5.30 (s, 2H). 

1.49. Synthesis of N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-l,6-
naphthyridin-l(2H)-yl)acetamide 
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1.49.1. Methyl 2-(2-oxo-l,6-naphthyridin-l(2H)-yl)acetate 
[00367] The title compound was prepared from l,6-naphthyridin-2(ltf)-one according 

to protocol K. Retention time (mm) = 0.949, method [3], MS(ESI) 219.1 (M+H). 

1.49.2. 2-(2-Oxo-l,6-naphthyridin-l(2H)-yl)acetic acid 

[00368] To a solution of methyl 2-(2-oxo-l,6~naphthyridin-l(2i?)-yl)acetate (1.51 g, 

6.92 mmol) in THF (10 mL) was added sodium hydroxide (4 mL of a 3 N aqueous solution, 

13.8mmol) and the reaction mixture was stirred at room temperature for 18 h. The resulting 

solution was diluted with ethyl acetate and washed with water. The aqueous phase was separated, 

adjusted to pH 2 with aqueous HC1 and extracted with ethyl acetate. The organic phase was 

separated, dried (Na2SC>4), filtered and concentrated under vacuum to give 2-(2-oxo-l ,6-

naphthyridin -1 (2iJ)-yl)acetic acid. Retention time (min) = 0.368, method [3], MS(ESI) 205.0 

(M+H). 

1.49.3. N-(4-BroM0-3-(lH-l,2.4-triazoI-5-yI)thiopheii-2~yl)-2-(2-ox0-l,6-naphthyridin-

1 (2H)-yl)acetamide 

[00369] The title compound was prepared from 2-(2-oxo-1,6-naphthyridin-1 (2H)~ 

yl)acetic acid (62 mg, 0.306 mmol) and 4-bromo~3-(lH-L2,4-triazol-5-ylJthiophen-2-amine (25 

mg, 0.101 mmol) according to Protocol L. Retention time (min) = 1.258, method [7], MS(ESI) 

431.0 (M+H); !H NMR (300 MHz, CD3OD) 6 9.10 (s, 1H), 8.65 (d, J= 6.5 Hz, IH), 8.33 (s, 

IH), 8.23 (d, J= 9.7 Hz, IH), 7.75 (d, J= 6.5 Hz, IH), 7.15 (s, IH), 7.01 (d, ./= 9.7 Hz, IH), 

5.39 (s, 2H). 

1.50. Synthesis of /V-(4-brQmo-3-(lBr-l,2,4-tnazol-5-yl)thiophen-2-yl)-2-(2-oxo-l,5-

naphthyridin-l(2H)-yl)acetamide 

1.50.1. Methyl 2-(2-oxo-lf5-naphthyridin-l(2H)-yl)acetate 
[00370] l,5-naphthyridin-2(l//)-one (2.05 g, 14.0 mmol) was treated with lithium 

hexamethyldisilazide instead of sodium hydride according to protocol K to give methyl 2-(2-

oxo-1,5-naphthyridin-3(2#)-yl)acetate (224 mg). Retention time (min) =2.084, method [3], 

MS(ESI) 219.0 (M+H). 

1.50.2. 2-(2-Oxo-l,5-naphthyridin-l(2H)-yl)acetic acid 
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[00371] To a solution of methyl 2-(2-oxo-l,5-naphthyridin-l (2f/)-yl)acetate (0.205 g, 

0.939 mmol) in THF (5 mL) was added sodium hydroxide (0.939 mL of a 3 N aqueous solution, 

2.818 mmol) and the reaction mixture was stirred at 70 °C for 0.5 h. The resulting solution was 

concentrated under vacuum and co-evaporated from toluene to give 2-(2-oxo-1,5-naphthyridin-

l(2#)-yl)acetic acid. Retention time (min) = 1.033, method [3], MS(ESI) 205.1 (M+H). 

1.50.3, N-(4~Bromo-3-(lH-lj2,4-triazol-5-yl)thiophen~2~yl)-2-(2-oxo-l,5~naphthyridin~ 

1 (2H)~yl)acetamide 

[00372] The title compound was prepared from 2-(2-oxo-l,5-naphthyridin-l(2#)-

yl)acetic acid (42 mg, 0.204 mmol) and 4-bromo-3-(l.F-l,2,4-triazol-5-yl)thiophen-2-amine (25 

mg, 0.101 mmol) according to protocol A. Retention time (min) = 2.295, method [7], MS(ESI) 

431.0 (M+H); *H NMR (300 MHz, CD3OD) 5 8.57 (dd, J-4.6, 1.7 Hz, IH), 8.16 (d,/ = 9.9 

Hz, IH), 8.11 (s, IH), 7.98 (d, J= 9.1 Hz, IH), 7.62 (dd, J= 8.8, 5.1 Hz, 1H), 7.01 (d, J- 4.3 

Hz, IH), 7.05 (s, IH)S 5.33 (s, 2H). 

1.51. Synthesis of A/-(4-bromo-3-(lH-l,2,4-triazoI-5-yI)thiophen-2-yI)-2-(2-oxo-3,4-dihydro-
l,6-naphthyridin-l(2H)-yl)acetamicle 

1.51.1. 2-(2-Oxo-3,4-dihydro-l, 6-naphthyridin-l (2H)-yl)acetic acid 
[00373] A suspension of 2-(2-oxo-I,6-naphthyridin~l(2H)-yl)acetic acid (150 mg, 

0.734 mmol) and Pd/C (20 mg) in methanol was shaken under a 40 psi atmosphere of H2 for 18 

h. The suspension was filtered through Celite and the filtrate was concentrated under vacuum to 

give 2-(2-oxo-3,4-dihydro-1,6-naphthyridin-1 (2//)-yl)acetic acid. Retention time (min) - 0.343, 

method [3], MS(ESI) 207.1 (M+H). 

1.51.2, N-(4~Bromo-3~(lff-l,2,4-triazo!-5-yl)thi0phefi-2-yl)~2-(2-ox0-3,4-dihydr(t~l,6-

naphthyridin-1 (2H)-yl)acetamide 

[00374] The title compound was prepared from 2-(2-oxo-3,4-dihydro-l,6-naphthyridin-

l(2-ff)-yl)acetic acid (40 mg, 0.195 mmol) and 4-bromo~3-(li7-l,2,4-triazol-5-yl)thiophen-2-

amine (24 mg, 0.0979 mmol) according to protocol A. Retention time (min) = 8.108, method [6], 

MS(ESI) 433.0 (M+H); ^NMR (300 MHz, CD3OD) 5 8.61-8.48 (m, 3H), 7.51 (d, 6.8 Hz, 

IH), 7.16 (s, IH), 5.08 (s, 2H) 3.29-3.25 (m, 2H), 2.98-2.93 (m, 2H). 
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1.52. Synthesis of A-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-

dihydro-l,5-naphthyridin~l(2H)-yl)acetamide 

1.52.1. 2-(2-Oxo-3,4-dihydro-l,5-naphthyridin-l(2H)-yl)acetic acid 
[00375] 2-(2-oxo-l,5-naphthyridin-l(2.ff)~yl)acetic acid (90 mg, 0.441 mmol) was 

treated according to Example 1.51.1 to give 2-(2-oxo-3,4-dihydro~l,5-naphthyridin-l(2#)-

yl)acetic acid. Retention time (min) = 0.262, method [3], MS(ESI) 207.0 (M+H). 

1.52.2. Ar-(4-Br®mQ~3-(l/f-l,2,4-triazol-5-yl)tMophen~2-y!)-2~(2-oxo-3,4-dihydro-l,5-

naphthyridin-l(2/7)-yI)acetamide 

[00376] jV-(4-Bromo-3~(l//-1,2,4-triazol-5-y])thiophen~2-yl)~2-(2~oxo-3,4-dihydro-1,5-

naphthyridin-l(2i^)-yl)acetamide was prepared from2-(2-oxo-3,4-dihydro-l,5-naphthyridin-

l(2//}-yi)acetic acid (42 mg, 0.203 mmol) and 4-bromo-3-(lr/-l,2,4-triazoI-5-yI)tliiophen-2-

amine (25 mg, 0.102 mmol) according to protocol A. Retention time (min) = 1.274, method [7], 

MS(ESI) 433,0 (M+H); 'H NMR (300 MHz, CD3OD) 5 8.35 (s, IH), 8.23 (d, J - 4.5 Hz, IH), 

7.65 (d, J= 9.2 Hz, IH), 7.45 (dd, J= 9.2, 4.5 Hz, IH), 7.12 (s, IH), 4.91 (s, 2H) 3.34-3.33 (m, 

2H), 2.98-2.93 (m, 2H). 

1.53. Syntheis of iV-(4-bromo-3-(l#-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-7-

(trifluoromethoxy)quinolin-l(2/y>-yl)acetamide 

1.53.1. Ethyl 3-(2-amino-4-(trifluoromethoxy)phenyl)acrylate 
[00377] The title compound was prepared from 2-bromo-5-(trifluoromethoxy)aniiine 

according to protocol M. Retention time (min) = 2.693, method [1], MS (ESI) 276.1 (M+H). 

1.53.2. 7-(Trifluoromethoxy)quinolin-2(lH)-one 

[00378] 7-(Trifluoromethoxy)qumolin-2(lif)-one was prepared from ethyl 3-(2-amino-

4-(trifiuoromethoxy)pheiiyl)acrylate according to protocol N. Retention time (min) = 1.803, 

method [1], MS(ESI) 230.1 (M+H). 
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1.53.3. Methyl 2-(2-oxo-7-(trifluoromethoxy)qitinolin-l(2H)-yl)acetate 

[00379] The title compound was prepared from 7-(trifluoromethoxy)qumolin-2(l#> 

one according to protocol K. Retention time (min) = 2.226, method [1], MS(ESX) 302.0 (M+H). 

1.53.4. 2-(2-Oxo-7-(trijluoromethoxy)quinolin-l(2H)-yl)acetic acid 

[00380] Methyl 2-(2-oxo-7-(triftuoromethoxy)quinolm~l(2H)~yl)acetate (0-49 g, 1.62 

mmnl) was dissolved in THF (4 mL). Sodium hydroxide (1.08 mL of a 3 N aqueous solution, 

3.25 mmol) was added and the reaction mixture was stirred 60 °C for 2 h. The resulting solution 

was diluted with ethyl acetate and washed with water. The aqueous phase was separated, 

adjusted to pH 2 with aqueous HC1 and extracted with ethyl acetate. The organic phase was 

separated, dried (Na2S04), filtered and concentrated under vacuum to give 2-(2-oxo-7-

(trifluoromethoxy)quinolin-I(2/7)-y!)acetic acid. Retention time (min) = 1.75, method [1], 

MS(ESI) 288.1 (M+H). 

1.55.5. N~(4-Bromo~3-(lH-lj2A-ti-iazol-5-yl)thiophen-2-yl)-2~(2-oxo-7-

(trifluoromethoxy)quinolin-l(2H)-yl)acetamide 

[00381] The title compound was prepared from 2-(2-oxo-7-(trifluoromethoxy)quinoIin-

l(2i7)-yl)acetic acid (79 mg, 0.275 mmol) and 4-bromo-3-(l#-l,2,4-triazol-5~yl)thiophen-2-

amine (35 mg, 0.137 mmol) according to protocol A. Retention time (min) ~ 6.037, method [7], 

MS(ESI) 514.0 (M+H); *H NMR (300 MHz, CD3OD) 8 8.15 (s, IH), 8.11 (d, J = 9.9 Hz, IH), 

7.88 (d, J = 9.1 Hz, IH), 7.41 (s, IH), 7.26 (m, IH), 7.10 (s, IH), 6.81 (d, /= 9.9 Hz, IH), 5.31 

(s, 2H). 

1.54 Syntheis of JV^4-bromo-3<l/iM,2,4-triazol-5-yl)thiophen-2-yI)-2-(7-cyaiio-2-

oxoquinolin-l (2ff)-yl)acetamide 

1.54. L Methyl 2-(7-hromo~2-oxoquinolin-l (2H)-yl)acetate 
[00382] The title compound was prepared from 7-bromoquinolin~2( lH)-one according 

to protocol K. Retention time (min) = 1.89, method [1], MS(ESI) 296.0 (M+H). 

1.54.2. Methyl 2-(7-cyano-2~oxoquinolin-l(2H)-yl)acetate 
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[00383] CuCN (0.211 g, 2.36 mmol) and Pd(PPh3)4 (0.136 g, 0,118 mmol) were added 

to a solution of methyl 2-(7-bromo-2-oxoquinolin-l(2#)-yl)acetate (0.35 g, 1.18 mmol) in DMF 

(1 mL) in a screw cap vial The vial was sealed and placed into a oil bath at 120 °C and the 

reaction mixture was stirred for 18 h. The resulting mixture was diluted with EtsO and washed 

with brine. The organic phase was separated, dried (NaiSO.*), filtered, concentrated under 

vacuum and the residue was purified on a silica gel column to give methyl 2-(7-cyano-2-

oxoquinolin-l(2tf)-yl)acetate (0.204 g, 71%). Retention time (min) = 1.464, method [1], 

MS(ESI) 243.1 (M+H). 

1.54.3. 2-(7-Cyano-2-oxoquinolin-l(2H)-yl)acetic acid 

[00384] Trimethyl tin hydroxide (0.388 g, 2.14 mmol) was added to a solution of 

methyl 2-(7-cyano-2-oxoquinolin-1 (27f)-yl)acetate (0.104 g, 0.429 mmol) in 1,2-dichloroethane 

(5 mL) and the resulting suspension was stirred at reflux for 4 h. The reaction mixture was 

diluted with dichloromethane and washed with IN aqueous HC1. Filtration of the organic phase 

provided 87 mg (89%) of 2-(7-cyano-2-oxoquinoiin-l(27/>yl)acetic acid.. Retention time (min) 

- 0.987, method [1], MS(ESI) 229.1 (M+H). 

1.54.4. N-(4-Bromo~3-(lH-l,2,4-triazof-5-yl)thiophen-2-yl)-2~(7-cyano~2-oxoquinolui-

1 (2H)-yl)acetamide 

[08385] A^4-Bromo-3-(lH-l,2,4~triazol-5-yl)thiophen-2-yl)-2-(7-cyano-2-

oxoquinolin-l(2f/)-yl)acetamide was prepared from 2-(7-cyano-2-oxoquinolin-l(2iT)-yl)acetic 

acid (65 mg, 0.286 mmol) and 4-bromo-3-(177-l,2,4-triazof-5-yI)thiophen-2-amine (21 mg, 

0.143 mmol) according to protocol A. Retention time (min) = 4.143, method [7], MS(ESI) 454.9 

(M+H); !HNMR (300 MHz, DMSO-40 5 12.18 (s, IH), 8.56 (s, IH), 8.24 (s, IH), 8.16 (d, J= 

9.0 Hz, IH), 8.01 (d, J- 8.0 Hz, IH), 7.70 (d, 8.01 Hz, IH), 7.28 (s, 1H)S 6.90 (d, .7- 9.0 Hz, 

IH), 5.31 (s. 2H). 

1.55. Synthesis ofAr-(4-bromo-3-(l^-l,2,4-triazo]-5-yl)tbiophen-2-yl)-2-(isoquinoIin-

8-yl)acetamide 

[00386] 7V-(4-Bromo-3~(l#-l,2,44riazol-5-yl)thiophen-2-yl)-2-(isoquinolin-8-

yl)acetamide was prepared from 2-(isoquinolin-8-yl)acetic acid (53 mg, 0.286 mmol) and 4-

bromo-3-(li7-l,2,4-triazol-5-yl)thiophen-2-amine (35 mg, 0.343 mmol) according to protocol A. 

Retention time (min) - 1.769, method [7], MS(ESI) 414.0 (M+H); 1H NMR (300 MHz, CD3OD) 

5 9.84 (bs, IH), 8.55 (bs, IH), 8.41 (d, J= 6.0 Hz, IH), 8.26-8.23 (m, 2H), 8.18 (dd, 8.1, 7.2 

Hz, IH), 7.99 (d, /= 4.0 Hz, IH), 7.09 (s, IH), 4.61 (s, 2H). 
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1.56. Synthesis of Ar-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-

fluoroqumolin-5-yI)acetamide 

[00387] AK4-bromo-3-(l#-l,2,44riazol-5-yl)thiophen~2-yl)~2-(6-fluoroquinolm-5-

yl)acetamide was prepared from 2-(6-fluoroquinolin-5-yl)acetic acid (42 mg, 0.203 mmol) and 

4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-amme (25 mg, 0.102 mmol) according to protocol 

A. Retention time (min) = 2.499, method [7], MS(ESI) 432.0 (M+H); lH NMR (300 MHz, 

CD3OD) 5 8.99 (dd, /= 4.2, 1.1 Hz, IH), 8.86 (d, J = 7.9 Hz, IH), 8.23 (dd, J= 8.9, 4.5 Hz, 

IH), 8.08 (s, IH), 7.85 (dd, 9.4, 9.2 Hz, IH), 7.81 (dd, J-92, 4.5 Hz, IH), 7.07 (s, IH), 4.48 

(s, 2H). 

1.57 Synthesis of AM4-bromo-3~(l#-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-

fluoroqumolin-7-yl)acetamide 

[00388] iV-(4-Bromo-3~(li^-l,2,44riazol~5-yl)thiophen-2~yl)~2~(6-fluoroquxnolin-7-

yl)acetamide was prepared from 2-(6-fiuoroquinolin-7-yl)acetic acid (42 mg, 0.203 mmol) and 

4-bromo-3-(li?-l,2,4-triazol-5-yl)thiophen-2-amine (25 mg, 0.102 mmol) according to protocol 

A. Retention time (min) = 2.338, method [7], MS(ESI) 432.0 (M+H); lB NMR (300 MHz, 

CD3OD) 8 9.02 (d, J-42 Hz. IH), 8.73 (d, J= 8.0 Hz, IH), 8.24 (d, 12 Hz, IH), 7.93 (s, 

IH), 7.88 (d, J= 10.0 Hz, IH), 7.82 (dd, J = 9.0, 4.2 Hz, IH), 7.09 (s, IH), 4.42 (s, 2H). 

1.58. Synthesis of iV^-Bromo-S^W-l^-triazol-S-y^thiophen^-yl^-^-oxo^-

^rifluoromethyty-l^naphthyridin-l^fO-ytyacetamide 

1.58.1. 5-Iodo-2-(trifluoromethyl)pyridin-4-ol 
[00389] Iodine (8.16 g, 32.1 mmol) was added in five portions to a solution of 2-

(trifluoromethyl)pyridin-4-ol (5 g, 30.65 mmol) and K2CO3 (4.66 g, 33.7 mmol) in methanol (34 

mL) at 0 °C and the resulting mixture was stirred at room temperature for 20 h. The solution was 

washed with saturated aqueous sodium sulfite then acetic acid (10 mL) was added and the 

solution was extracted with ethyl acetate, dried (Na2S04), filtered, concentrated under vacuum 

and the residue was purified on a silica gel column to give 5-iodo-2-(trifIuoromethyl)pyridin-4-ol 

(5.1 g, 57%). Retention time (min) = 1.761, method [1], MS(ESI) 290.9 (M+H). 

1.58.2. 4-Chloro-5-iodo-2-(trifluoromethyl)pyridine 
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[00390] A solution of 5-iodo-2-(trifiuoromethyl)pyridin-4-oI (4.8 g, 16.6 mmol) in 

POCI3 (30 mL) was heated to 100°C for 30 minutes. The resulting solution was concentrated 

under vacuum and the residue was neutralized by the addition of ice and aqueous potassium 

carbonate. The solution was extracted with ethyl acetate, dried (N^SO,*), filtered and 

concentrated under vacuum to give 4-chloro-5-iodo-2-(trifluoromethyl)pyridine. Retention time 

(min) = 2.594, method [1], MS(ESI) 307.9 (M+H). 

1.58.3. 5-Iodo~2-(trifluoromethyl)pyridin-4~amine 
[00391] Concentrated aqueous ammonium hydroxide (10 mL) was added to a solution 

of 4-chIoro-5-iodo-2-(trifluoromethyl)pyridine (4.11 g, 13.3 mmol) in DMSO in a glass pressure 

tube. The tube was sealed and placed in an oil bath pre-heated to 110 °C for 48 h. The resulting 

solution was diluted with brine, extracted with ethyl acetate, dried (Na2SC>4), filtered and 

concentrated under vacuum to give 5-iodo-2-(trifluorometliyl)pyridin-4-amine. Retention time 

(min) = 1.584, method [1], MS(ESI) 289.0 (M+H). 

1.58.4. Ethyl 3-(4-amino-6-(trifluoromethyl)pyridin-3-yl)acrylate 

[00392] Ethyl 3-(4-ammo-6-(trifluoromethyI)pyridin-3-yI)acryIate was prepared from 

5-iodo-2-(trifluoromethyl)pyridin-4-amine according to protocol M. Retention time (min) = 

1.064, method [1], MS(ESI) 215.1 (M+H). 

158.5. 7-(Trifluoromethyl)-ly6-naphthyridin-2(lH)-one 

[00393] 7-(Trifluoromethyl)-l)6-nap3ithyridin-2(ljy)-oiie was prepared from ethyl 3-(4-

amino-6-(trifluoromcthyl)pyridme-3-yl)acrylate according to protocol N. Retention time (min) = 

1.064, method [1], MS(ESI) 215.1 (M+H). 

1.58.6. Methyl 2-(2-oxo~7-(trifluoromethyl)-l,6-naphthyridin-l(2H)-yl)acetate 

[00394] Methyl 2-(2-oxo-7-(trifluoromethyl)-l,6-naphthyridin-l(2H)-yl)acetate was 

prepared from 7-(trifluoromethy 1)-1,6-naphthy ridin-2( 1 //)-one according to Protocol K. 

Retention time (min) = 1.621, method [1], MS(ESI) 287.3 (M+H). 

1.58.7. 2-(2-Oxo-7~(trifluoromethyl)~l,6-naphthyridin-1 (2H)-yl)acetic acid 

[00395] Methyl 2-(2-oxo-7~(trifluoromethyl)-4,6-naphthyridm-l(2#)-yl)acetate (0.069 

g, 0.10 mmol) was treated according to Example 1.53.4 to give 2-(2-oxo-7-(trifluoromethyl)-l,6-

naphthyridin-1 (2H)-y\)acetic acid. Retention time (min) = 1.081, method [1], MS(ESI) 273.1 

(M+H). 
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1.58.8, N-(4-Bromo-3-(lH-l,2>4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo~7-(trifluoromethyl)-l,6-

naphthyridin-l(2H)-yl)acetamide 

[00396] The title compound was prepared from 2-(2-oxo-7-(trifi.uoromethyI)~I,6-

naphthyridin-l(2H)-yl)acetic acid (55 mg, 0.203 mmol) and 4~bromo-3-(l/-f-l,2,4-tiiazol-5-

yl)thiophen~2-amine (25 mg, 0.102 mmol) according to protocol A. Retention time (min) = 

4.505, method [7], MS(ESI) 499.0 (M+H); LHNMR (300 MHz, CD3OD) 8 9.06 (s, IH), 8.31 (s, 

IH), 8.24 (d, /= 9.4 Hz, IB), 7.94 (s, IH), 7.14 (s, IH), 6.99 (d, J= 9.4 Hz, IH), 5.39 (s, 2H). 

1.59. Synthesis of Ar-(4-bromo-3-(lfl-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(5-

oxopyrazolo[l,5-a]pyrimidin-4(5/7)-yl)acetamide 

1.59.1. Pyrazolo[U5-a]pyrimidin-5(4H)-one 
[00397] 1,3-Dimethyi uracil (3.15 g, 22.5 mmol) and sodium ethoxide (23 mL of a 21% 

solution in ethanol) were added to a solution of lif-pyrazol-5-amine (1.7 g, 20.4 mmol) in 

ethanol (50 mL). The resulting mixture was heated to 60 °C for 2 h and was then cooled to room 

temperature. The pale brown solid was isolated by filtration to give pyrazolo[l,5-a]pyrimidin-

5(4/f)-Gne (1.6 g, 58%). Retention time (min) = 0.820, method [3], MS(ESI) 1.36.1 (M+H). 

1.59.2. Methyl 2-(5-oxopyrazolo[l,5-a]pyrimidin~4(5H)-yl)acetate 

[00398] Methyl 2-(5-oxopyrazolo[l,5-a]pyrimidin-4(5/i)-yl)acetate was prepared from 

pyrazolo[ 1,5-a]pyrimidin-5(4//)-one according to Protocol K. Retention time (min) = 1.951, 

method [3], MS(ESI) 208.1 (M+H). 

1.59.3. 2-(5-Oxopyrazolo[If5-ajpyrimidin-4(5H)-yl)acetic acid 

[00399] Methyl 2-(5-oxopyraz0lo[l,5-a]pyrimi.dii!-4(5.&>y3)acetate (0.26 g, 1.25 

mmol) was treated according to Example 1.54.3 to give 2-(5-oxopyrazolo[l,5-a]pyrimidin-

4(5£T)-yl)acetic acid. Retention time (min) = 1.00, method [3], MS(ESI) 194.1 (M+H). 

1.59.4. N-(4-Bromo-3-(lH-l,2,4-triazoI-5-yl)thiophen-2-yl)-2-(5-oxopyrazolo[l,5-

a]pyrimidin-4(5H)-yl)acetamide 

[00400] The title compound was prepared from 2-(5-oxopyrazolo[L5-a]pyrimidm-

4(5H)-yl)acetic acid (39 mg, 0.203 mmol) and 4-bromo-3-(liM,2,4-triazol-5-yl)thiophen~2-
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amine (25 mg. 0.102 mmol) according to protocol A. Retention time (min) = 2.451, method [7], 

MS(ESI) 420.0 (M+H); ]H NMR (300 MHz, CDC13) 8 8.28 (d, J= 8.5 Hz, 1H), 7.83 (s, IH), 

7.77 (d, J= 2.6 Hz, IH), 6.97 (s, IH), 6.25 (d, J= 7.9 Hz, IH), 5.94 (d, J= 2.6 Hz, IH), 4.98 (s, 

2H). 

1.60. Synthesis! of 2-(2-oxo-l,6-!iaphthyridin-l(2i^)-yI)-A'r-(2-(thiazol-4-yI)thiopSieii-3-

yl)acetamide 

[00401] The title compound was prepared from 2-(2-oxo-1,6-naphthyridin-1 (2H)~ 

yl)acetic acid (83 mg, 0.307 mmol) and 3-(li/-l,2,4-triazol-5-yl)thiophen-2-amine (28 mg, 0.154 

mmol) according to protocol A. Retention time (min) = 1.460, method [7], MS(ESI) 369.1 

(M+H); *H NMR (300 MHz, CD3OD) 5 9.09 (s, IH), 8.89 (d, J= 2.3 Hz, IH), 8.62 (d, J= 6.6 

Hz, IH), 8.23 (d, J= 9.7 Hz, IH), 7.81-7.76 (m, 2H), 7.65 (d,J=2.3 Hz, IH), 7.35 (d, ,7=5.5 

Hz, 1H), 7.01 (d, J= 9.0 Hz, IH), 5.30 (s, 2H). 

1.61. Synthesis of Af-(4-bromo-3»(li?-l,2,4-tria2ol-5-yl)thiophen-2-yI)-2-(2-oxo-6-

(trifluoromethyI)-l,5~naphthyridin-l(2/f)-yl)acetamide 

1.61.1. 2-lodo-6~(trifluoromethyl)pyridin-3-amine 
[00402] Iodine (7.83 g, 30.84 mmol) and silver sulfate (9.6 g, 30.84 mmol) were added 

to a solution of 6-(trifmoromethyl)pyridin-3-amine (5 g, 30.84 mmol) in ethanol (200 ml) and the 

resulting suspension was stirred at room temperature for 18 h. the solution was filtered and the 

filtrate was concentrated under vacuum. The residue was re-dissolved in methylene chloride and 

washed with aqueous NaOH (1 N), dried (NaiSCU), filtered and concentrated under vacuum to 

give 2-iodo-6-(trifluoromethyl)pyridin-3-amine. Retention time (min) = 2.136, method [1], 

MS(ESI) 289.01 (M+H). 

1.61.2. Ethyl 3-(3-amino-6-(tfifluoromethyl)pyridin-2-yl)aciylate 

[00403] Ethyl 3-(3-amino-6-(trifluoromethyl)pyridin~2-yl)acrylate was prepared from 

2-iodo-6~(trifluoromethyl)pyridin-3-amine according to protocol M. Retention time (min) = 

2.350, method [1], MS(ESI) 261.1 (M+H). 

1.61.3. 6-(THfluoromethyl)~L5-naphthyridin~2(lH)-one 
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[00404] 6-(Trifhioromethyl)-l,5-naphthyridin-2(17^)-one was prepared from ethyl 3~(3-

amino-6-(trifiuoromethyl)pyridin-2-yl)acrylate according to protocol N. Retention time (min) =• 

1.401, method [1], MS(ESI) 215.0 (M+H). 

1.61.4. Methyl 2-(2-oxo-6-(trifluoromethyl)-l,5-naphthyridin-l(2H)-yl)acetate 

[00405] Methyl 2-(2-oxo-6-(triftuoromethyl)-l,5-naphthyridin-l(2i?)-yl)acetate was 

prepared from 6-(trifluoromethyI)-l,5-naphthyridin-2(l/7)-one according to Protocol K. 

Retention time (min) = 1.822, method [1], MS(ESI) 287.1 (M+H). 

1.61.5. 2-(2-Oxo-6-(trifluoromethyl)-ly5-naphthyridin-l(2H)-yl)acetic acid 

[00406] Methyl 2-(2-oxo-6-(trifhiorometliyl)-l,5-naphthyridm-l(2#)-yl)acetate (0.15 

g, 0.524 mmol) was treated according to Ex. 1.53.4 to give 2-(2-oxo-6-(trifluoromethyI)-l,5-

naphthyridin-l(2H)-yl)acetic acid. Retention time (min) - 1.535, method [1], MS(ESI) 273.0 

(M+H). 

1.61.6. N-(4~Bromo-3-(lH-l,2;,4-triazol-5~yl)thiophen-2~yl)-2-(2-oxo~6-(trifluoromethyl)-I,5~ 

naphthyridm-l(2H)-yl)acetamide 

[00407] The title compound was prepared from 2-(2-oxo-6-(trifluoromethyl)-l55-

naphthyridin-l(2//)-yl)acetic acid (66 mg, 0.245 mmol) and 4-bromo-3-(1/7-1,2,4-triazo!-5-

yl)thiophen-2-amine (30 mg, 0.122 mmol) according to protocol A. Retention time (min) = 

5.195, method [7], MS(ESI) 499.0 (M+H); ^NMR (300 MHz, CD3OD) 8 8.26-8.21 (m, 3H), 

7.96 (d, .7 = 8.9 Hz, IH), 7.17-7.13 (m, 2H), 5.37 (s, 2H). 

1.62. Synthesis of 7V-(4-bromo-3-(li?-X,2,4-triazol-5-yl)thiophen-2-yl)-2-(5-oxo-2-

(trifluoromethyl)pyrazoio[l,5-a]pyrimidm-4(5i7)-yl)acetaniide 

1.62.1. 2-(Trifluoromethyl)pyrazolo[l,5-a]pyrimidin-5(4H)-one 
[00408] 3~(TrifUioromethyI)4i?-pyrazol-5-amme (4.8 g, 31.7 mmol) was subjected to 

the protocol in Example 1.59.1 to give 2-(trifiuoromethyl)pyrazolo[l,5-a]pyrimidin~5(4//)-one. 

Retention time (min) = 1.220, method [1], MS(ESI) 204.0 (M+H). 

1.62.2. Methyl 2-(5-oxo-2-(trifluoromethyl)pyrazolo[l?5-a]pyrimidin-4(5H)-yl)acetate 
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[00409] Methyl 2-(5-oxo-2-(trifluoromethyl)pyrazolo[l,5-a]pyrimidin-4(5.H)-yl)acetate 

was prepared from 2-(trifluoromethyl)pyrazolo[l,5-a]pyrimidm-5(4Ar)-one according to protocol 

K. Retention time (min) = 1.846, method [1], MS(ESI) 276.0 (M+H). 

L 62.3. 2-(5-Qxo-2-(trifluoromethyl)pyrazolo[l,5-a]pyrimidin-4(5H)-yl)acetic acid 

[004X0] Methyl 2-(5-oxo-2-(trifluoromethyl)pyrazolo[l,5-a]pyrimidin-4(5.£0-yl)acetate 

(0.129 g, 0.469 mmol) was subjected to the conditions in Example 1.54.3 to give 2-(5-oxo-2-

(trifhioromethyl)pyrazolo[l,5-a]pyrimidin-4(5if)-y])acetic acid. Retention time (min) = 1.448, 

method [1], MS(ESI) 262.2 (M+H). 

1.62J, N~(4-Bromo-3-(lH-l,2)4-triaz0l-5-yl}thwphen-2~yl)~2-(5-oxo~2~ 

(trifluoromethyl)pyrazolo[LS-a]pyrimidin-4(5H)~yl)acetamide 

[00411] The title compound was prepared from 2-(5~oxo-2-

(trifluoromethyl)pyrazolo[l,5-a]pyrimidin-4(5#)-yl)acetic acid (63 mg, 0.244 mmol) and 4-

bromo~3-(l#-l,2,4-triazol-5-yl)thiophen-2-amine (30 mg, 0.122 mmol) according to protocol A. 

Retention time (min) - 4.975, method [7], MS(ESI) 488.0 (M+H); lU NMR (300 MHz, DMSO-

dG) 6 8.79 (d, J= 1.4 Hz, IH), 8.61 (bs, IH), 7.32 (s, IH), 6.96 (s, IH), 6.45 (d, J= 7.4 Hz, IH), 

5.01 (s, 2H). 

1.63. Synthesis of A~(4-bromo-3-(! -methyl~lIT~X,2,4-triazol-3-yI)thiophen-2-yI)-2-(2-oxo-

3.4-dihydro-l,5-naphthyridin-l(2H)-yl)acetamide 

[00412] Sodium hydride (4.2 mg of a 60% dispersion in mineral oil, 0.107 mmol) was 

added to a solution of A7-(4-bromo-3-(l//-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-

1.5-naphthyridin-l(2ff)-yl)acetamide (31 mg, 0.0715 mmol) in DMF (0.1 mL) at 0 °C. The 

suspension was stirred for 5 minutes after which iodomethane (12 mg, 0.058 mmol) was added. 

The reaction mixture was stirred at room temperature for 20 minutes then diluted with water, 

extracted with ethyl acetate, dried (Na2S04), filtered, concentrated under vacuum and purified by 

preparative HPLC to give A^4-bromo-3-(l-methyl-l.ff-l52,4~triazol-3~yl)thiophen-2-yl)-2-(2-

oxo-3,4-dihydro-1,5-naphthyridin-1 (2/i)-yl)acetamide. Retention time (min) = 1.740, method 

[7], MS(ESI) 447.0 (M+H); !HNMR (300 MHz, CD3OD) 5 8.47 (s, IH), 8.33 (d, J = 5.2 Hz, 

IK), 7.85 (bs, IH), 7.61 (bs, IH), 7.11 (s, IH), 4.94 (s, 2FI), 4.02 (s, 3H), 3.41-3.36 (m, 2H), 

3.01-2.97 (m, 2H). 

1.64. Synthesis of AH4-ChJoro-3-(l/M,2,4-triazoJ-5-yI)thiophen-2-yl)-2-(5-

oxopyrazolo[l,5-a]pyrimidin-4(5fl)-yil)acetamide 
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[00413] The title compound was prepared from 2-(5-oxopyrazolo[l,5-a]pyrim.idin-

4(5//)-yI)acetic acid (94 mg, 0.488 mmol) and 4-chioro-3-(l/f~l,2,4-triazoi~5-yI)thiophen-2-

amine(49 mg, 0.244 mmol) according to protocol A. Retention time (min) = 2.161, method [7], 

MS(ESI) 376.0 (M+H); *H NMR (300 MHz, CDCh) 5 8.31 (d, 7=8.1 Hz, IH), 7.83 (s, IH), 

7.76 (s, IH), 6.85 (s, IH), 6.27 (d, J-8.1. Hz, lH),5.94(s, lH),4.98(s, 2H). 

1.65. Synthesis of AK4-Chloro-3-0~methyl-l#-l,2,4-triazol-3-yl)thiophen-2-y])-2-(5-

oxopyrazolo]l,5-a]pyrimidin-4(5f/)-yl)acetamide 

[00414] Iodomethane (36 mg, 0.255 mmol) and K2CO3 (44 mg, 0.319 mmol) were 

added to a solution of Ar-(4-chloro-3-(li:/-l,2,4-triazo]-3-yl)thiophen-2-yl)-2-(5-oxopyrazolo[l,5~ 

a]pyrimidin-4(5ii)-yl)acetamide (80 mg, 0.212 mmol) in DMF (1 mL).The reaction mixture was 

stirred at room temperature for 30 minutes and was subsequently diluted with ethyl acetate and 

washed with brine. The organic phase was dried (Na2S04), filtered, concentrated under vacuum 

and purified by preparative HPLC to give AT-(4-cttoro-3-( J-methyl-ltf-l,2,4-triazoI-3-

yl)thiophen-2-yl)-2-(5-oxopyrazolo[l,5-a]pyrimidin-4(5//)-yl)acetamide. Retention time (min) = 

3.00, method [7], MS(ESI) 390.1 (M+H); 1H NMR (300 MHz, CD3C1) 5 8.25 (d, J- 8.2 Hz, 

IH), 7.90 (s, IH), 7.76 (d,7=2.1 Hz, IH), 6.79 (s, IH), 6.22 (d, 7= 8.2 Hz, 1H)S5.97 (d, 7=2.1 

Hz, IH), 5.36 (s, 2H), 3.99 (s, 3H). 

1.66. Synthesis of A'-(4^hloro-3-(l-methyl-l//-l,2,4-triazoI-3-yl)thiopheii-2-yl)-2-(2-

oxo-6~(trifluoromethyl)--l,5-naphthyridm-l(2//)-yl)acetamide 

[004151 The title compound was prepared from Ar-(4-chloro-3-(IB-1,2.4-triazol-3 -

yl)thiophen-2-yl)-2~(2-oxo-6-(trifluorometliyl)-l,5-naphtliyridin-l(2i:f)-yl)acetamide (51 mg, 

0.112 mmol) using the conditions in Example 1.65. and was purified by preparative HPLC. 

Retention time (min) = 5.927, method [7], MS(ESI) 469.1 (M+H); lH. NMR (300 MHz, DMSO-

<4)5 8.51 (s, IH), 8.31 (d, 7= 8.9 Hz, IH), 8.20 (d, 7= 9.8 Hz, IH), 8.10 (d, 7-8.9 Hz, IH), 

7.18 (s, IH), 7.13 (d, 7= 9.8 Hz, iH), 5.35 (s, 2H), 3.92 (s, 3H). 

1.67. Synthesis of 7V-(4-chloro-3-(li?-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethyi)-l,5-naphthyridin-l(2£0-yl)acetamide 

[00416] The title compound was prepared from 2-(2-oxo-6-(trifluoromethyl)-l,5-

naphthyridin-l(2i7)-yl)acetic acid (160 mg, 0.588 mmol) and 4-chloro-3-(l/7-l,2,4-triazol-3-

yl)thiophen-2-amine (59 mg, 0.294) mmol) according to protocol A. Retention time (min) = 

5.046, method [7], MS(ESI) 455.1 (M+H); lHNMR (300 MHz, DMSO-&) 8 8.62 (s, IH), 8.30 
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(d, 7= 8.9 Hz, IH), 8.21 (d, 7= 9.8 Hz, IH), 8.09 (d, 7= 8.9 Hz, IH), 7.20 (s, IH), 7.13 (d, 7= 

9.8 Hz, IH), 5.36 (s, 2H). 

1.68. Synthesis of N~(4-bromo-3-(lH-l,2,4-triazoI-3-yl)thiophen-2~y!)-2-(3-

fiuoroquinolin-8-yl)acetamide 

1.68.1. 3-Fluoroquinoline 
[00417] lert-butylnitrite (4.6 ml, 38.7 mmol) was added dropwise over 15 min to a 

solution of quinolin-3-amine (4.61 g, 32.0 mmol) and borontrifluoride-etherate (6 ml, 47.3 

mmol) in dichlorobenzene (100 ml). The solution was heated to 100°C. After stirring for for 1 

h, the solution was cooled to ambient temperature and the dichlorobenzene was decanted leaving 

3-fluoroquinoline as a black residue. Method [8] retention time 3.28 min by HPLC (M+ 148). 

1.68.2. S-Fluoro-8-nitroquinoline and 3-fluoro-5-nitroquinoline 

[00418] A solution of 3:1 concentrated sulfuric acid/concentrated nitric acid (32 ml) 

was added dropwise to 3-fluoroquinoline (13.04 g, 88.6 mmol) in concentrated sulfuric acid (100 

ml) at 0°C. After stirring for 2 h, the solution was made alkaline with 10 N aq. NaOH and 

extracted with diethyl ether. The combined organic extracts were dried over magnesium sulfate, 

filtered, and concentrated under reduced pressure to yield 3-fluoro-8-nitroquinoline and 3-fluoro-

5-mtroquinoline as a yellow solid. Method [7] retention time 3.50 and 3.92 min by HPLC (M+ 

193) and (M+ 193). 

1.68.3. 3-Fluoroquinolin-8-amine and 3-fluoroquinolin-5~amine 

[00419] 3-Fluoro-8-nitroquinoline, 3-fluoro-5 -nitroquinoline, and tin(II)chloride-

dihydrate (68.23 g, 302 mmol) in ethyl acetate (200 ml) was placed into a preheated oil bath at 

60°C. After heating for 4 h, the solution was cooled to ambient temperature, diluted with 3 N aq. 

NaOH, and filtered through a pad of celite. The filtrate was extracted with ethyl acetate, the 

combined organic extracts were dried over magnesium sulfate, filtered, and concentrated under 

reduced pressure. The residue was flash chromatographed with 19:1, 9:1, 17:3,4:1, 3:1, 7:3, and 

3:2 hexane:ethyl acetate as the eluant to afford 2.14 g (11% yield over two steps) 3-

fluoroquinolin-8-amine and 7.02 g (37% yield over two steps) of 3-fluoroquinolin-5-amine. 

Method [6] retention time 1.57 and 4.02 min by HPLC (M+ 163) and (M+ 163). 
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1. 68.4. 8-hromoS-jluoroquinoline 

[00420] 3-Fluoroquinolin-8-amine (900 mg, 5.55 mmol) was added to terf-butylnitrite 

(1.3 ml, 10.9 mmol) and cupric bromide (1.37 g, 6.13 mmol) in acetonitrile (10 ml). The 

heterogenous mixture was heated to 70°C. After stirring for 18 h, the solution was diluted with 

water and extracted with methylene chloride. The combined organic extracts were dried over 

magnesium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (hexane:ethyl acetate) to afford 568 mg (45% yield) of 8-bromo-3-

fluoroquinoline. Method [7] retention time 4.76 min by HPLC (M+ 226 and 228). 

1.68.5. 2-(3-Fluoroquinolin-8-yl)acetic acid 
[00421] The title compound was prepared from 8-bromo-3 -fluoroquinoline (568 mg, 

2.51 mmol) and 0.5 M (2-rer?-butoxy-2-oxoethyl)zinc(II) chloride according to Protocol P, 

accept that the ester was converted to the acid using NaOH and MeOH in dioxane. Method [7] 

retention time 2.39 min by HPLC (M+=206). 

1.68.6. N-(4-Bromo-3-(lH-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(3-fiuoroquinolin-8-

yl)acetamide 

[00422] 4-Bromo-3~(4//-l,2,4-triazoi-3-yI)thiophen-2-amine (17 mg, 69.4 umol), 2-(3-

fluoroqumolin-8-yl)acetic acid hydrogen chloride (22 mg, 91.0 umol), 2-chloro-l-

methylpyridinium iodide (101 mg, 395 umol) and triethylamine (0.2 ml) in methylene chloride 

(1 ml) was heated to reflux. After stirring for 1 h, the solution was concentrated and the residue 

was purified by HPLC to yield A?~(4-bromo-3-(lJH'-l,2,4-triazol-3-yl)thiophen-2~yl)-2-(3-

fluoroquino!in-8-yl)acetamide. Method [7] retention time 5.67 min by HPLC (M+ 432 and 434) 

and (M+Na 454 and 456). !H NMR (300 MHz, CDC13) 8 12.25 (s, IH), 8.83 (d, J=3.3 Hz, 1H), 

7.87 (m, 2H), 7.80 (d, J=6.0 Hz, IH), 7.73 (s, IH), 7.66 (t, J=7.8 Hz, IH), 6.90 (s, IH), 6.70 

(broad s, 2H), 4.56 (s, 2H). 

1.69. Synthesis of 7V-(4-bromo-3-(ljFf-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(3-

fluorogumolin-5~yl)acetamide 

[00423] The title compound was prepared by converting 3-£luoroquinolin~5-amine (850 

mg, 5.24 mmol) into 2-(3-fluoroquinolm-5-y3)acetic acid hydrogen chloride (76 mg, 315 umol) 
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and reaction with 4-bromo-3-(4#-l,2,4-triazol-3-yl)thiophen-2-amine (34 mg, 139 umol) as 

outlined in Example 1.68., above. Method [8] retention time 2.46 min by HPLC (M+ 206). !H. 

NMR (300 MHz, CDC13) 8 12.35 (s, IH), 8.89 (d, J=2.7 Hz, IH), 8.26 (d, J=8.7 Hz, IH), 8.07 

(dd, J=9.3 and 2.7 Hz, IH), 7.83 (m, IH), 7.74 (d, J=6.9 Hz, IH), 7.59 (s, IH), 6.93 (s, IH), 4.33 

(s, 2H). 

1.70. Synthesis of A-(4-bromo-3-(l#-l,2,4-triazol-3-yl)thiophen-2-yl)~2-?(3-
(trifluoromethyI)quinolin-5-yl)acetamide 

1.70.1. S-lodoquinoline 
[90424] 3-Bromoquinoline (64.00 g, 308 mmol), A',Ar-dimethyletliylenediamme (13.5 

ml, 127 mmol), cuprous iodide (12.00 g, 63.0 mmol) and sodium iodide (112 g, 747 mmol) in 

dioxane (300 ml) was placed into a preheated oil bath at 100°C. After stirring for 18 h, the 

heterogeneous mixture was diluted water and extracted with methylene chloride. The combined 

organic extracts were dried over magnesium sulfate, filtered, and concentrated under reduced 

pressure. The residue was flash chromatographed with methylene chloride as the eluant to afford 

68.47 g (87% yield) of 3-iodoquinoline as a yellow solid. Method [8] retention time 6.47 min by 

HPLC (M+=256). 

1.70.2. 3-(Trifluoromethyl)quinoline 

[00425] 3-Iodoquinoliae (13.65 g, 53.5 mmol), cuprous iodide (21.12, 111 mmol), 

potassium fluoride (7.11 g, 122 mmol), and methyl 2-chloro-2,2-difluoroacetate (23 ml, 216 

mmol) in dimethylforamide (200 ml) was placed into a preheated oil bath at 120°C. After 

stirring for 6 h, the solution was diluted water and extracted with diethyl ether. The combined 

organic extracts were dried over magnesium sulfate, filtered, and concentrated under reduced 

pressure. The residue was flash chromatographed with 99:1, 49:1, 24:1, 23:2, 9:1, and 4:1 

hexane:ethyl acetate as the eluant to afford 3.89 g (37% yield) of 3-(trifluoromethyl)quinoline. 

Method [7] retention time 4.67 min by HPLC (M+ 198). 

1.70.3. 8-Rromo-3-(trifluoromethyl)quinoline and 5-bromo-3-(trifluoromethyl)quinoline 

[00426] 3-(Trifluoromethyl)quinoline (7.00 g, 35.5 mmol) and N-bromosuccinimide 

(9.00 g, 50.6 mmol) in concentrated sulfuric acid (50 ml) was heated to 50°C. After stirring for 

N NI-I 

F F F 
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1.5 h, the solution was cooled to ambient temperature, diluted with saturated aq. sodium sulfite, 

made alkaline with 3 N aq. sodium hydroxide, and extracted with methylene chloride. The 

combined organic extracts were dried over magnesium sulfate, filtered, and concentrated under 

reduced pressure. The residue was flash chromatographed with 99:1,49:1, 24:1, and 23:2 

hexane:ethyl acetate as the eluant to afford 4.55 g of impure 8-bromo-3-

(trifluoromethyl)quinoline and 3.89 g (37% yield) of 5-bromo-3-(trifluoromethyl)quinoline. 

Method [8] Retention time 6.75 and 7.47 min by HPLC (M.+=276 and 278) and (M+^276 and 

278). 

h 70.4. 2-B-(Trifluoromethyl)quinolin-5-yl)acetic acid 

[00427] The title compound was prepared from 5-bromo-3-(trifluoromethyl)quinoline 

(3.59 g, 13.0 mmol) according to the procedures outlined in Protocol P. Method [7] retention 

time 2.80 min by HPLC (M+-256). 

1.70.5. N-(4-bromo~3-(lH-l,2,4-triazol-3-yl)thiophen-2~yl)-2-(3-(trifluoromethyl)quinolin-5-

yfjacetamide 

[0042B] The title compound was prepared from 4-bromo-3-(4#-l,2,4-triazol-3-

yl)thiophen-2-amine (56 mg, 228 umol) and 2-(3-trifluoromethyiquinoIin-5-yI)acetic acid 

hydrogen chloride (200 mg, 784 umol) according to the procedures outlined in Example 1.68.6., 

above. Method [7] retention time 5.93 min by HPLC (M+ 482 and 484) and (M+Na 504 and 

506). *H NMR (300 MHz, CDC13) 8 12.45 (s, IH), 9.23 (s, IH), 8.84 (s, IH), 8.37 (d, J-8.4 Hz, 

IH), 8.03 (m, IH), 7.85 (d, J=6.9 Hz, IH), 7.74 (s, IH), 6.95 (s, 1H), 4.38 (s, 2H). 

Synthesis of AW4-bromo-3-(l#-i,2.,4-triazol~3-yl)thiophen-2-yl>-2-(3-

(trifiuoromethyl)quinolin-8-yl)acetamide 

N NH 

F 
F 

F 

1.71.1. 2-(3~(Trifluoromethyl)quinolin-8-yl)acetic acid 
[00429] The title compound was synthesized from 2-rm-butoxy-2-oxoethyI)zinc(II) 

chloride and 8-bromo-3-(trifluoromethyi)quinoline (4.55 g) according to protocol P. Method [7] 

retention time 3.78 min by HPLC (M+ 256). 
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1.71.2. N~(4-bromo-3-(lH-l,2,4-triazol~3-yl)thiophen-2-yl)-2-(3-(trifluoromethyl)quinolin-8-

yl)acetamide 

[004303 The title compound was synthesized from 4-bromo-3-(4H-l,2,4-triazol-3-

yl)thiophen-2-amine (40 ing, 163 umol) and 2-(3-fluoroquinoliii-8-yl)acetic acid hydrogen 

chloride (284 mg, 1.11 mmol) according to the procedure outlined in Example 1.68., above. 

Method [7] retention time 7.10 min by HPLC (M+ 482 and 484) and (M+Na 504 and 506). 

NMR (300 MHz, DMSO-d6) 8 11.80 (s, 1H), 9.20 (d, J=2.7 Hz, IH), 9.01 (s, IH), 8.39 (broad s, 

IH), 8.25 (d, J=8.1 Hz, IH), 8.08 (d, 1=6.6 Hz, IH), 7.79 (t, J=7.2 Hz, IH), 7.21 (s, IH), 4.38 (s, 

2H). 

1.72. Synthesis of N-(4-chloro-3-(3-isopropyl-ltf-l,2,4-triazol-5-yl)thiophen-2~yl)-2-

(2-oxo-3,4-dihydro-l,5-naphthyridin-l(2i?)-yl)acetamide 

1.72.1. 5-Chloro~4-hydrazinylthieno[2?3-d]pyrimidine 
[00431] 5-Chloro-4-chlorothieno[2,3-c?]pyrimidine (1.38 g, 6.73 mmol) and hydrazine 

monohydrate (5.0 ml,103 mmol) in absolute ethanol (20 ml) were heated at 75°C. After stirring 

for 24 h, the solution was concentrated to yield 5-chloro-4-hydrazinyKhieno[2,3-d]pyrimidine. 

Method [6] Retention time 0.35 min by HPLC (M+=201 and 203). 

1.72.2. 9~Chloro-3-isopropylthieno[3,2-e]fh2,4)triazolo[4,3-c]pynmidine 

[00432] 5-Chloro-4-hydrazinylthieno[2,3~^pyrimidine and 1,1,1 -triethoxy-2-

mefhylpropane (10 mi) in ethanol (10 ml) were heated at 100°C for 2 h. The solution was 

concentrated and the residue was flash chromtographed with 9:1,4:1, 7:3, and 3:2 hexane:ethyl 

acetate as the eluant to afford 300 mg (24% yield over 2 steps) of 9-chloro-3-

isopropylthieno[3,2-e][i,2,4]triazolo[4,3-c]pyrimidine as a brown solid. Method [8] Retention 

time 4.62 min by HPLC (M+=253 and 255). 

1.72.3. 4-Chloro-3-(3-isopropyl-lH-L2,4-triazol~5-yl)thiophen-2-amine 

[00433] 9-chloro-3-isopropylthieno[3,2-e][l,2,4]triazolo[4,3-c]pyrimidine (300 mg, 

1.19 mmol) andiV-methylethane-l,2-diamine (0.50 ml, 5.67 mmol) in methanol (10 ml) was 

placed into a preheated oil bath at 60°C. After stirring for 15 min, the solution was diluted with 

saturated ammonium chloride and extracted with methylene chloride. The combined organic 
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extracts were dried over magnesium sulfate, filtered, and concentrated under reduced pressure to 

yield4-chloro-3-(34sopropyH#-l,2,4-triazol-5-yl)thiophen-2-amine. Method [7] Retention 

time 1.39 min by HPLC (M+=243 and 245). 

1.72.4. N-(4-chloro-3-(3-i$opropyl-lH-l,2,4-triazoi-5-yI)thiophen-2-yl)~2~(2-oxo-3,4-dihydro-

1,5-naphtkyridin-l (2H)-yl)acetamide 

[00434] The title compound was prepared from 4-chloro-3-(3-isopropyl-l#-l,2,4-

triazol-5-yl)thiophen-2-amine (117 mg, 482 umol) and 2-(2-oxo-3,4-dihydro-l,5~naphthyridiri-

l(2if)-yl)acetic acid (155 mg, 752 umol) using protocol A and was purified by HPLC to yield N-

(4-chloro-3-(3-isopropyl-17/-l,2,4-triaxol-5-yl)thiophen-2-yl)-2-(2-oxO"3)4-dihydro~l!5-

naphthyridin-l(2/f)-yl)acetamide, Method [7] Retention time 0.35 min by HPLC (M+=431 and 

433) and (M+Na-453 and 455). ]HNMR (300 MHz, DMSO-tfg) 6 12.28 (s, IH), 8.30 (d, J=5.I 

Hz, 7.76 (d, J=8.7 Hz, IH), 7.51 (m, IH), 7.16 (d, J=1.8 Hz, IH), 4.89 (s, 2H) 3.17 (m, 2H), 

2.98 (m, IH), 2.81 (m, 2H), 1.28 (d, J=7.2 Hz, 6H). 

1.73. Synthesis of A^(4-cliIoro-3-(3-ethyl-lJff-I,2,4-triazoi-5-yl)£hiophen-2-yI)-2~(2-

oxo-3,4-dihydro-l,5-naphthyridin-l(2//)-yl)acetamide 

1.73.1. 9-Chloro-3-ethylthieno[3,2-e][l,2,4]triazolo[4.,3-c]pyrimidine 
[00435] 5-Chloro-4-hydrazinylthieno[2,3-<fipyrimidine and 1,1,1-triethoxypropane (5 

ml) in ethanol (5 ml) was placed into a preheated oil bath at 100°C for 2 h. The solution was 

concentrated and the residue was flash chromtographed with 9:1,4:1, 7:3, and 3:2 hexane:ethyl 

acetate as the eluant to afford 20 mg of 9-chloro-3-ethylthieno[3,2-<?][l,2,4]triazolo[4,3-

cjpyrimidine. Method [8] Retention time 6.31 min by HPLC (M+=239 and 241). 

1.73.2. 4-Chloro-3-(3-ethyl-lH-1.2,4-triazol-5-yl)thiophen-2-amine 

[00436] 9-ChIoro-3-ethylthieno[3,2-e][l,2,4]triazoIo[4,3-c]pyrimidine (20 mg, 83.8 

umol) and iV-methylethane-1 ̂ -diamine (0.05 ml, 5.67 umol) in methanol (2 ml) was placed into 

a preheated oil bath at 60°C. After stirring for 1.5 min, the solution was diluted with saturated 

ammonium chloride and extracted with methylene chloride. The combined organic extracts were 

dried over magnesium sulfate, filtered, and concentrated under reduced pressure to afford 18 mg 
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(94% yield) of 4-chloro-3-(3 -ethyl-1//-1,2,4-triazol-5-yl)thiopben-2-amine as a brown solid. 

Method [8] Retention time 2.63 min by HPLC (M+ 229 and 231). 

1.73.3. N-(4~chlorQ-3-(3~ethyl~lM-l,2,4-triazol-$-yl)thiophen-2-yl)-2-(2-0xo-3,4~dikydr0-l?5-

naphthyridin-l(2H)-yl)acetumide 

100437] The title compound was prepared from 4-chloro-3-(3-ethyl-l//-l,2,4-triazol-5-

yl)thiophen-2-amine (18 mg, 78.7 umol) and 2-(2-oxo-3,4-dihydro-l,5-naphfhyridin-l(2i:/}-

yl)acetic acid (20 mg, 97.0 umol) using protocol A. The residue was purified by HPLC to yield 

A^4-chloro-3~(3~ethyl~l/M,2,4-triazol-5~yI)th.iophen-2~yl)-2-(2-ox.o-3,4-dihydro-l,5-

naphthyridin-l(2#)-yl)acetamide. Method [8] Retention time 4.47 min by HPLC (M+=417 and 

419) and (M+Na=439 and 441). NMR. (300 MHz, CDC13) 5 8.39 (dd, J-5.4 and 1.2 Hz, IH), 

7.67 (dd, J-8.1 and 1.2 Hz, IH), 7.49 (dd, J=8.1 and 5.4 Hz, IH), 6.85 (s, IH), 4.93 (s, 2H), 3.49 

(m, 2H), 3.01 (m, 2H), 2.84 (q, J=7.8 Hz, 2H), 1.39 (t J=7.8 Hz, 3H). 

1.74. Synthesis of A'-(4-chloro-3-(3-methyl-l/M,2,4-triazol-5-yl)thiophen-2-yi)-2-(2-

oxo-3,4-dihydro-l,5-naphthyndin-l(2i?)-yl)acetamide 

1.74.1. 9-Chloro-3-methylthieno[3,2-e][l,2,4)triazolo[413-c]pyrimidine 
[00438] 5-Chloro-4-hydrazinylthieno[2,3-<f]pyrimidine and 1,1,1-triethoxyethane (10 

ml) in ethanol (10 ml) was placed into a preheated oil bath at 100°C for 2 h. The solution was 

concentrated and the residue was flash chromtographed with 9:1,4:1, 7:3, and 3:2 hexane:ethyl 

acetate as the eluant to afford 92 mg of 9-chloro-3-methylthieno[3,2-e][l,2,4]triazolo[4,3-

c]pyrimidine white-pink solid. Method [7] Retention time 3.77 min by HPLC (M+=225 and 

227). 

1.74.2. 4-Chloro-3-(3-methyl-lH-l,2>4-triazol-5-yl)lhiophen-2-amine 

[00439] 9-Chloro-3-methylthieno[3!2-e][l,2!4]triazolo[4,3-c]pynmidine (82 mg, 365 

umol) and N-methyiethane-1,2-diamine (0.30 ml, 3.40 mmol) in methanol (2 ml) was placed into 

a preheated oil bath at 60°C. After stirring for 15 min, the solution was diluted with saturated 

ammonium ciiloride and extracted with methylene chloride. The combined organic extracts were 

dried over magnesium sulfate, filtered, and concentrated under reduced pressure to afford 69 mg 

(88% yield) of 4-chloro-3-(3-methyl-1//-1,2,4-triazol-5-yl)thiophen-2-amme as a yellow 

solid.Method [1] Retention time 0.61 min by HPLC (M+=215 and 217). 
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1,74,3. N-(4~chloro-3-(3-methyl-lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-
dihydro~l,5~naphthyridin-l(2H)-yl)acetamide 

[00440] The title compound was prepared from 4-chloro-3~(3-methyl-ltf-l,2,4-triazol-

5-yl)thiophen-2-amine (69 mg, 321 umol) and 2-(2-oxo-3,4-dihydro-l,5-naphthyridin-l(2i:f)-

yl)acetic acid (82 mg, 397 umol) using protocol A. The residue was purified by HPLC. Method 

[8] Retention time 3.40 min by HPLC (M+-403 and 405) and (M+Na=425 and 427). *H NMR 

(300 MHz, CDCh) S 8.39 (d, J-5.4 Hz, IH), 7.67 (d, >8.4 Hz, IH), 7.49 (dd, J-8.4 and 5.4 Hz, 

IH), 6.86 (s, IH), 5.46 (broad s, 2H), 4.95 (s, 2H), 3.49 (m, 2H), 3.01 (m, 2H), 2.50 (s, 3H). 

1.75. Synthesis of AL(4-chloro-3-(lJ3r-l,2,4-triazol~3-yl)thiophen-2-yI)-2-(2»oxo-6-

(trifluoromethyl)quinoIin-l(2JFf)-yl)acetamide 

[00441] The title compound was prepared from 4-chloro-3-(l/f-l52,4-triazol-3-

yl)thiophen-2-amine (502 mg, 2.50 mmol) and 2-(2-oxo-6-(trifIuoromethyI)quinoIin-l(2i7)-

yl)acetic acid (675 mg, 2.49 mmol) using protocol A (626 mg, 55% yield). Method [7] 

Retention time 5.59 min by HPLC (M+-454 and 456) and (M+Na=476 and 478). 'H NMR (300 

MHz, DMSO^g) 8 12.23 (s, 1H), 8.38 (broad s, IH), 8.27 (s, IH), 8.22 (d, J=9.3 Hz, IH), 7.89 

(d, J=9.3 Hz, IH), 7.70 (d, J=9.3, IH), 7.17 (s, IH), 6.87 (d, J=9.9 Hz, 1H)S 5.31 (s, 2H). 

1.76. Synthesis ofiV-(4-chIoro-3-(l-(3-(dimethyIaniino)propyI)-ltf-l,2,4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-l(2//)-yl)acetamide 

[00442] Diisopropyl azodicarboxylate (0.30 ml, 1.52 mmol) was added dropwise to a 

heterogeneous mixture of 7V-(4-chloro-3-(l//-l,2,4-triazol-3-yl)thiophen-2-yl)-2~(2-oxo-6-

(trifluoromethyl)quinolin-1 (2/7)-yl)acetamide (111 mg, 245 umol), polymer supported 

triphenylphosphine (500 mg, 1.50 mmol), and 3-(dimethyIamino)propan-l-oi (300 mg, 2.91 

mmol) in tetrahydrofuran (5 ml) at 0°C. After stirring for 2 h, the heterogeneous mixture was 

filtered through a pad of celite and concentrated under reduced pressure. The residue was 

purified by HPLC to yield A^-(4-chloro-3-(l-(3-(drmethylamino)propyl)-li?-L2,4-triazol-3-

yl)thiophen-2-yI)-2-(2-oxo-6-(trifIuoromethyI)quinoiin-l(2/7)-yl)acetamide. Method [7] 

Retention time 4.33 min by HPLC (M+=539 and 541). lK NMR (300 MHz, DMSO-&) 8 12.10 

(s, IH), 8.52 (s, IH), 8.29 (s, IH), 8.22 (d, J=9.6 Hz, IH), 7.92 (d, J=8.7 Hz, IH), 7.72 (d, j=8.7, 

IH), 7.18 (s, IH), 6.87 (d, J-9.6 Hz, IH), 5.32 (s, 2H), 4.31 (t, J=6.6 Hz, 2H), 3.09 (t, J=6.6 Hz, 

2H), 2.75 (s, 6H), 2.17 (m, 2H). 

1.77. Synthesis of A'-(4-chloro-3-(I-(2-(dimethylamino)etliyI)-l^-l,2,4-triazoI-3-

yI)thiophen-2-yl)~2-(2-oxo-6-(trifluoromethyl)quinolin-l(2/?)-yl)acetamide 
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[004431 The title compound was prepared from N-(4-chloro-3-(l//-l,2,4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-6-(trifluorometliyl)quinolin-l(2H)-y])acetamide (125 mg, 275 umol) 

and 2-(dimethylamino)ethanoI (311 mg, 3.49 mmol) using the procedures described in Example 

1.76 except that the reaction was run at 60°C (rather than 0°C). The residue was purified by 

HPLC to yield A^4-chloro-3-(l-(2-(dimethylamino)ethyl)-li?-lt2;44riazol-3-yl)thiophen~2-yl)-

2~(2-oxo-6-(trifiuoromethyl)quinolin-l(2i;/)-yl)acetamide. Method [7] Retention time 4.40 min 

by HPLC (M+=525 and 527) and (M+Na=547 and 549). !H NMR (300 MHz, DMSO-^) 5 8.41 

(s, 1H), B.28 (s, 1H), 8.22 (d, J=9.3 Hz, 1H), 7.90 (d, J=8.7 Hz, IH), 7.72 (d, J=8.7, IH), 7.16 (s, 

1H), 6.87 (d, J=9.3 Hz, IH), 5.32 (s, 2H), 4.28 (t, J=6.0 Hz, 2H), 2.64 (t, J=6.0 Hz, 2H), 2.15 (s, 

6H). 

1.78. Synthesis of 7V-(4-chIoro-3-(l-(3-(4-methyipiperazin-l-yl)propyl)-l^-l,2,4-

triazoi-3-yI)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyI)qumolin-l(2ff)~yl)acetamide 

[00444] The title compound was prepared from A/-(4-chloro-3-(Ltf~l,2,4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-l(2i:7)-yl)acetamide(108 mg, 248 umol) 

and 3-(4-methylpiperazin-l-yl)propan-l-ol (350 mg, 2.21 mmol) using the procedures described 

in Example 1.76. HPLC purification gave A-(4-ch]oro-3-(l-(3-(4-methylpiperazin-l-yl)propyl)-

ltf-l,2,4-triazol-3-yi)thiophen-2-yl)-2-(2-oxo-6-(trifhioromethyl)quinolin-l(2tf)-yl)acetamide. 

Method [7] retention time 4.27 min by HPLC (M+=594 and 596). !H NMR (300 MHz, DMSO-

d6) 8 12.13 (s, 1H), 8.47 (s, IH), 8.29 (s, IH), 8.22 (d, J=9.9 Hz, IH), 7.92 (d, J=7.2 Hz, IH), 

7.72 (d, J=8.7 Hz, IH), 7.17 (s, IH), 6.87 (d, J=9.3 Hz, IH), 5.32 (s, 2H), 4.25 (t, J=6.6 Hz, 2H), 

2.95 (broad m, 10H), 2.73 (s, 3H), 1.97 (m, 2H). 

1.79. Synthesis of iV-(4-chloro-3-(l-{3-morphoIinopropyI)-lj^-l,2,4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-l(2/f)-yl)acetamide 

[00445] The title compound was prepared from Ar-(4-chloro-3-(li7-l,2,4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-6-(trifluorometby3)quinolin-l(2i/)-yl)acetamide (110 mg, 242 umol) 

and 3-morpholinopropan-l-ol (350 mg, 2.41 mmol) using the procedure described in Example 

1.76. HPLC purification gave ^-(4-chloro-3-(l-(3-morpholinopropyl)-li7-l,2,4-triazoL3-

yl)thiophen-2~yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-1 (2H)-yl)acetamide. Method [7] 

Retention time 4.58 min by HPLC (M+=581 and 583) and (M+Na=603 and 605). lU NMR (300 

MHz, DMSO-^e) 6 12.10 (s, IH), 8.47 (s, IH), 8.26 (s, IH), 8.20 (d, J=9.3 Hz, IH), 7.91 (d, 

J=7.2 Hz, IH), 7.70 (d, J-9.3 Hz, IH), 7.16 (s, IH), 6.86 (d, J-9.3 Hz, IH), 5.30 (s, 2H), 4.30 (t, 

J=7.2 Hz, 2H), 3.20 (broad m, 10H), 1.20 (m, 2H). 
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1.80. Synthesis of Ar-(4-chlort>-3-(l-(3-(pyrroIidin-l-yl)propyl)-l//-l.,2,4-triazol-3-

yl)thiop^le^l-2-yl)-2-(2-•oxo-6-(tri^lu©romethyl)quinolm-l(2.flr)•-yl)acetamide 

[00446] The title compound was prepared fromAr-(4-cMoro-3-(ltf-l,2s4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-l(2Jff)-yl)acetamide (110 mg, 242 umol) 

and 3-(pyrrolidin-l-yl)propan-l-ol (325 mg, 2.52 mmol) using the procedures described in 

Example 1.76. HPLC purification gave A/'-(4-chloro-3-(l-(3-(pyn'olidin-l-yl)propyl)-lH-l,2,4-

triazol-3-yl)thiophen-2-yl)-2-(2-oxo-6-(trif3uoromethyl)quinoIin-I(2#)-yl)acetamide. Method 

[7] Retention time 4.65 min by HPLC (M+-565 and 567). NMR (300 MHz, DMSO-e/g) 8 

12.10 (s, 1H), 8.50 (s, 1H), 8.28 (s, IH), 8.21 (d, J=9.3 Hz, 1H), 7.91 (d, J=9.3 Hz, IH), 7.70 (d, 

J=9.3Hz, 1H), 7.17 (s, 1H), 6.86 (d, J=9.3 Hz, IH), 5.31 (s, 2H)a 4.31 (t, 3=6.6 Hz, 2H), 3.20 

(broad m, 6H), 2.18 (m, 2H), 1.99 (m, 2H), 1.83 (m, 2H). 

1.81. Synthesis of 2-(6~bromo-2-oxoquinolin»l(2i?)-yl)-N-(4-bromo-3-(l^-l,2,4-triazol-

3-yi)thiophen-2-yi)acetaoiide 

1.81.1. 2-(6-Bromo-2-oxoquinolin-l(2H)-yl)aceticacid 
[00447] 6-Bromoquinolin-2(l/f)-one (5.03 g, 22.5 mmol) was subjected to protocol K 

with ethyl bromoacetate instead of methyl bromoacetate to afford 6.96 g (100% yield) of ethyl 2-

(6~bromo~2-oxoquinolin-1 (2#)-y l)acetate as a white solid. Method [7] Retention time 4.79 min 

by HPLC (M+—310 and 312) and (M+Na=332 and 334). The acetate (318 mg, 1.03 mmol) was 

subjected to the protocol in Example 1.53.4 to afford 228 mg (83% yield) of 2-(6-bromo-2-

oxoquinolin-l(2fir)-yl)acetic acid as a white solid. Method [8] Retention time 4.79 min by HPLC 

(M+=282 and 282) and (M+Na=3G4 and 306). 

1.81.2. 2-(6~Br0mo-2-0xoquinolin-l(2H)-yl)~N-(4-bromo~3-(lH-*l,2,4~triazol-3-
yl)thiophen-2-yl)acetamide 

[00448] The title compound was prepared from 4-bromo-3-(l#-l,2,4-triazoi-3-

yl)thiophen-2-amine (55 mg, 224 umol) and 2-(6-bromo-2-oxoquinolin-l (2#)-yl)acetic acid (85 

mg, 301 umol) according to protocol A. HPLC purification gave 2-(6-bromo-2-oxoquinolin-

!(2//)-y3)~AL(4-bromo3-(l#-l,2,4-triazol-3-yl)thiophen~2~y!)acetamide. Method [7] retention 

N NH 

Br 
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time 5.41 min by HPLC (M+=508, 510, and 512). !HNMR (300 MHz, CDC13) 5 7.80 (m, 2H), 

7.70 (s, IH), 7.63 (dd, J=9.0 and 2.4 Hz, IH), 7.19 (d, J-9.0 Hz, IH), 6.94 (m, 2H), 5.31 (s, 2H). 

1.82. Synthesis of 2-(6-bromo-2-oxoquinoIin-l(2H)-yI)-7V-(4-chloro-3-(X/?-l,2,4-
triazol-3-yl)thiophen-2-yl)acetaniide 

[00449] The title compound was prepared from 4-chioro-3-(4-triazol-3-

yl)thiophen-2~amine (115 mg, 573 umol) and 2-(6-bromo-2-oxoquinoHn-l(2#)-y])acetic acid 

(135 mg, 479 umol) according to protocol A. HPLC purification gave 2-(6-bromo-2-

oxoquinolin-l(2H)-yl)-A^(4-chloro-3-(lif-l,2,4-triazol-3-yl)thiophen-2-yl)acetamide. Method 

[7] Retention time 5.30 min by HPLC (M.+=464, 466, and 468) are the major peak intensities. 
lH NMR (300 MHz, CDCI3) 5 7.80 (m, 2H), 7.70 (s, 1H), 7.64 (dd, J-9.0 and 2.4 Hz, IH), 7.19 

(d, 1=9.0 Hz, IH), 6.94 (d, J=9.3 Hz, 111), 6.82 (s, IH), 5.30 (s, 2H). 

Synthesis of A^4-bromo-3-(l#-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(6-cyano-2-oxoquinolm-

1 (2fl)-yl)acetamide 

1.83.1. Ethyl 2-(6-cyano-2-oxoquinolin-l(2H)-yl)acetate 
[00450] Ethyl 2-(6-bromo-2-oxoquinolirt-l(2i/)~yl)acetate (2.37 g, 7.64 mmol)cuprous 

cyanide (8.87 g, 99.0 mmol), and tetrakis(triphenylphosphine)palladium(0) (3.50 g, 3.03 mmol) 

in dimethylforamide (100 ml) was placed into a preheated oil bath at 140°C. After stirring for 24 

h, the solution was diluted with water and extracted with ethyl acetate. The combined organic 

extracts were dried over magnesium sulfate, filtered, and concentrated under reduced pressure. 

The residue was flash chromatographed with 9:1,4:1,7:3, and 3:2 methylene chloride:ethyl 

acetate as the eluant to afford 0.74 g (38% yield) of ethyl 2-(6-cyano~2-oxoquinolin-l(2H)-

yl)acetate. Method [7] retention time 2.87 min by HPLC (M+ 257). 

1.83.2. 2-(6-Cyano-2-oxoquinolin-l(2H)-yl)acetic acid 

[00451] Ethyl 2-(6-cyano-2-oxoquinolin-l(2H)-yl)acetate was subjected to the protocol 

in Example 1.53.4 to afford 550 mg (83% yield) of 2-(6-cyano-2-oxoquinolin-l(2H)-yl)acetic 

acid as a yellow solid. Method [7] retention time 2.44 min by HPLC (M+ 229). 

1.83.3. N-(4-bromo-3-(lH-ly2y4-triazol-3-yl)thiophen-2-yl)-2-(6-cyano-2-oxoquinolin-l(2H)-

yfyacetamide 
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[00452] The title compound was prepared from 4-bromo~3-(li/-l,2,4-triazol-3-

yl)thiophen-2-amine (253 mg, 1.03 mmol) and 2-(6-cyano-2-oxoquinolin-l(2i/)-yl)acetic acid 

(325 mg, 1.42 mmol) according to protocol A. HPLC purification gave iV-(4-bromo-3-(lf/-

1,2,4-triazol-3-yl)thiophen-2-yl)-2-(6-cyano-2-oxo.quinolin~ 1 (2//)-yl)acetamide. Method [7] 

Retention time 4.00 min by HPLC (M-H=455 and 457). 'H NMR (300 MHz, DMS0-4s) 8 8.42 

(broad s, IH), 8.37 (s, IH), 8.13 (d, J=9.9 Hz, IH), 7.98 (d, J=9.0 Hz, IH), 7.70 (d, J=9.0 Hz, 

IH), 7.27 (s, IH), 6.87 (d, J=9.3 Hz, IH), 5.30 (s, 2H). 

1.84. Synthesis of A-(4-chl0r0-3-(lH-l,2,4-triaz0l»3-yl)thi0phen-2-yl)-2-(6-cyaE0-2-

oxoquinoIin-l(2^T)-yl)acetamide 

[00453] The title compound was prepared from 4-chloro-3-(l#-l,2,4-triazol-3-

yl)thiophen-2-amine (215 mg, 1.07 mmol) and 2-(6-cyano-2-oxoquinolin-1 (2//)-yl)acetic acid 

(325 mg, 1.42 mmol) using protocol A. HPLC purification gave A?-(4-chloro-3-(lJ¥-l,2,4-triazol-

3-yl)thiophen-2-yl)-2-(6-cyano-2-oxoquinolin-l(2i7)-yl)acetamide. Method [7] Retention time 

3.83 min by HPLC (M+=411 and 413). *H NMR (300 MHz, DMSO-cfe) 5 8.37 (s, 2H), 8.13 (d, 

J-9.9 Hz, IH), 7.98 (d, J=8.7 Hzs IH), 7.70 (d, J=9.3 Hz, IH), 7.17 (s, IH), 6.86 (d, J=9.9 Hz, 

IH), 5.31 (s, 2H). 

1.85. Synthesis of N-(4-bromo-3-(4/2-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(isoqumolin-

4-yI)acetamide 

[00454] To a solution of 4-bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-amine (50mg, 

0.2mmol) and 2-(isoquinolin-4-yl)acetic acid (56mg, 0.3mmol) in methylene chloride (2mL) 

were added Hunig's base (i.e., N,N-diisopropylethylamine) (71uL, 0.4mmol) and HBTU 

(133mg, O.35mmo3). The heterogeneous reaction mixture was homogenous after 3h. The 

reaction was quenched with saturated aqueous ammonium chloride and the aqueous was 

extracted with methylene chloride. The organic phase was washed with brine and dried over 

sodium sulfate. The resulting solution was concentrated to provide a pale red solid, which was 

purified by column chromatography using 3.5% MeOHyCH2Cl2. LCMS: retention time 1.955 

min using analytical method [7] with an M+Na of 414.0. 19.0 mg (15% yield): white solid. 1H~ 

NMR (300MHz, CDCh) 5 9.34 (s, IH), 8.66 (s,lH), 8.07 (d, J=8.0Hz, IH), 8.01 (d, J=8.0Hz, 

IH), 7.75 (m, IH), 7.65 (m, 2H), 6.88 (d, J=0.5Hz, IH), 4.30 (s, 2H). 13C-NMR (75MHz, 

CDC13)5 168.3, 153.2, 144.8, 142.8, 135.0, 131.5, 128.7, 128.4, 127.8, 123.5, 122.9, 116.2, 

104.7,38.7. 

1.86. Synthesis of iV-(4-bromo-3-(4/y-l»2,4-triazol-3-yl)thiophen-2-yl)-2-(3,3-difluoro-

2-oxoindolin-l-yl)acetamide 



1.86.1. 3,3-Difluoroindolin~2-one 
[00455] A lOOmL reaction flask was charged with indoline-2,3-dione (0.88g, 

6.0rnmol). DCM (40mL) was added, followed by DAST (2.4g? 15.0mmol). The reaction was 

stirred for 16h before being quenched by the addition of 2mL MeOH. The organic reaction 

mixture was rinsed with water and the organic layer was dried over sodium sulfate. The solution 

was concentrated under reduced pressure to give 3,3-difluoroindolin-2-one (l.Og, 98%). LC-MS 

of this crude showed the desired m/z of 170.0 at a method [1] retention time of 1.673min in. 

1.86.2. tert-Butyl 2-(3,3-difluoro-2-oxoindolin-l~yl)acetate 

[00456] The title compound was prepared from 3,3-difluoroindolin-2-one using 

protocol K except using tert-butyl 2-bromoacetate to give crude tert-butyl 2-(3,3-difluoro-2-

oxoindolin-l-yl)acetate as a yellow oil. LCMS method [1] showed an M+Na peak of 306.1 with 

a retention time of 2.502min. 

1.86.3. 2-(3,3-Difluoro-2-oxoindolin-l-yl)acetic acid 

[00457] A 30mL reaction vial was charged with tert-butyl 2-(3,3-difluoro~2-

oxoindolin-3-yl)acetate (275mg, lmmol) as ayellow oil. DCM (3mL) was added, followed by 

an equal volume of formic acid. The reaction was stirred for 16h. The reaction mixture was 

concentrated under reduced pressure to give 2-(3,3-difluoro-2-oxoindolin-l-yl)acetic acid as a 

yellow solid. The desired M+H (228) was observed in the LCMS using the method [1] with a 

retention time of 1.652min. 

1.86.4. N-(4-Bromo~3-(4H-l,2,4-triazol-3-yl)thiophen-2-yl)~2-(3,3~difluoro-2-oxoindolin-l~ 

yi)acetamide 

[00458] The title compound was prepared from 2-(3,3-difhioro-2-oxoindolin-l-

yl)acetic acid (50mg, 0.22mmol), 4-bromo-3~(4H-L2,4-triazol-3-yl)thiophen-2-amine (45mg, 

O.lBmmol) using protocol A. HPLC purification gave N-(4-bromo-3 -(4H-1,2,4-triazol-3 -

yl)thiophen-2-y3)-2-(3,3-difluoro-2-oxoindolm-l-y])acetamide (12mg) as a white solid (m/z 

454.0, retention of 5.696min in [7]). 'H-NMR (300MHZ, CDCI3) 5 13.1 (s, 1.H), 7.82 (s,lH), 
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7.70 (dd, .7=7.5, 1.5Hz, IH), 7.50 (td, 7=7.9, 1.2Hz, IH), 6.99 (s, IH), 6.92 (d, 7=7.9Hz, IH), 

4.73 (s, 2H). 

1.87. Synthesis of iy-(4-bromo-3-(4i?-l,2,4-triazoI-3-yl)thiophen-2-yl)-2-(7-

(trifluoromethyl)quinoiin-5-yl)acetamide and A-(4-bromo-3-(4/f-l,2,4-triazoI-3-

[00459] 3-bromo-5-(trifluoromethyI)anillne (11.7 g, 48.5 mmol) was taken up in 

glycerol (7.2 mL) and conc. H2SO4 (13 mL). Nitrobenzene (5.0 mL) and FeSCWHaO (BOO mg, 

2.88 mmol) were added, and the mixture was slowly warmed to 130 °C for 4 h. Isolation led to a 

3:2 mixture of regioisomers, which was used without further purification in the subsequent 

reaction. HPLC method [4], retention time 2.53 and 2.59 min; MS(ESI) 278.0 (MH+ ,8LBr). 

1.8 7.2. tert-Butyl 2-(5-(trifluorometkyl)quinolin- 7-yl)acetate and tert-butyl 2-(7-

(trifluoromethyl)quinolin-5~yl)acetate 

[00460] The title compounds were prepared from 7-bromo-5-(trifIuoromethyl)quinoiine 

and 5-bromo-7-(trifluoromethyl)quinoIine (550 mg, 2.0 mmol) using protocol P. Flash 

chromatography (10-30% EtOAc/hexanes elution) afforded the product as a brown oil (400 mg, 

64%). HPLC method [7], retention time 5.61 and 5.74 min; MS(ESI) 312.0 (MH+). 

1.87.3. 2-(5-(Trifluoromethyl)quinolin-7-yl)acetic acid and 2-(7-(trifluoromethyi)quinolin-5-

yl)acetic acid 

[00461] A mixture of tert-butyl 2-(5-(trifluoromethyl)quinolin-7-yl)acetate and tert-

butyl 2-(7-(trifluoromethyl)quinolin-5-yl)acetate (400 mg, 1.3 mmol) was dissolved in glacial 

AcOH (8 mL) and 6 N HC1 (8 mL). The mixture was heated to 70 °C for I h, then 80 °C for an 

additional hr. The reaction mixture was concentrated in vacuo to afford the crude title 

compounds, which were used without further purification. HPLC method [4], retention time 

1.29 min; MS(ESI) 256.0 (MH+). 

1.87.4. N-(4-Bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(7-(trifluoromethyl)quinolin~5-

yl)acetamide and N-(4-bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(5-

(trifluoromethyl)quinolin~7-yl)acetamide 

yl)thiophen-2-yl)-2-(5-(trifluoromethyI)quinolin-7-yl)acetamide 

1.87.1. 7-Bromo-5-(trifluoromethyl)quinoline and 5-bromo- 7-(trifluorometkyl)quinoline 
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[00462} 2-(5-(trifluoromethyl)quinoliii-7-yI)acetic acid and the mixture of 2-(7-

(trifluoromethyl)quinolin-5-yl)acetic acid (28.3 mg, 0.11 mmol) and 4-bromo~3-(4H-l,2,4~ 

triazol-3 -yl)thiophen-2-amine (23 mg, 0.094 mmol) were treated according to protocol A. The 

crude product mixture was purified by HPLC to afford iV-(4~bromo-3-(4tf-l,2,4-triazol-3-

yr)thiophen-2~yl)-2-(5-(trifluoromethyl)qumoIin-7-yl)acetamide and 7V-(4-bromo-3-(4#-l,2,4-

triazol-3-yl)thiophen-2-yI)-2-(7-(trifIuoromethyI)quinoIin-5-yI)acetamide. LCMS method [13], 

retention time (min) 10.100 and 10.386; MS(ESI) 482.0 (MH+, 79Br); !HNMR (300 MHz, 

CD3OD) 8 9.01 (dd, J= 4.3,1.6 Hz, 1H), 8.62 (d, J= 8.4 Hz, IH), 8.41 (s, lH),7.98(s, IH), 

7.70 (dd, /= 8.7, 4.3 Hz, IH), 4.50 (s, 2H). 

1.88. Synthesis of A?-(4-bromo-3-(4//-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-

(trifluoromethyl)quifiolin-7-yl)acetamide 

1.88.1. tert-Butyl 2-(2-(trifluoromethyl)quinolin-7-yl)acetate 
[00463] The title compound was prepared from 7-bromo-2-(trifluoromethyl)quinoline 

(Keller, H. and Schlosser, M. Tetrahedron 1996, 52: 4637-4644) (45 mg, 0.163 mmol) using 

protocol P and was purified by flash chromatography (10-30% EtOAc/hexanes elution) to 

afforded a brown oil. HPLC method [5], retention time 1.875 min; MS(ESI) 312.0 (MH+). 

1.88.2. 2-(2-(Trifluoromethyl)quinolin-7-yl)acetic acid 

[00464] tert-Butyl 2-(2-(trifluoromethyl)qu.inolin-7-yl)acetate was dissolved in glacial 

AcOH (0.8 mL) and 6 N HC1 (0.8 mL) and heated to 80 °C for 2 hr. The reaction mixture was 

concentrated in vacuo to afford the crude product, which was used without further purification. 

HPLC method [4], retention time = 1.874 min; MS(ESI) 256.1 (MH+-). 

1.88.3. N-(4~Bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-(trifluoromethyl)quinolin-7-

yl)acetamide 

[00465] The title compound was synthesized via protocol B from 2-(2-

(trifluoromethyl)quinolin-7-yl)acetic acid and 4-bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-

amine, using HO At instead of HOBt. HPLC purification afforded the product as a white solid. 

HPLC method [7], retention time 8.68 min; MS(ESI) 484.2 (MH+, 81Br);sH NMR (300 MHz, 

CD3OD) 8 8.76 (d, 9.5 Hz, IH), 8.25 (d, /= 9.0 Hz, IH), 7.96 (dd, J- 8.7, 7.3 Hz, 1H), 

7.92-7.81 (m, IH), 7.11-6.97 (m, IE), 4.45 (s, 2H). 

N 
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1.89. Synthesis of N-(4-cyano-3-(li^-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-oxo-3,4-

dihydro-l,5-naphthyridin-l(2tf)-yI)acetarnlde 

1.89.1. Thieno[3,2-e][l,2.4]triazolo[l,5-c]pyrimi(tine-9~carbonitrile 
[00466] 9-Bromothieno[3,2-e][l,2,4]triazolo[l,5-c]pyrimidine (1.16 g, 4.55 mmol) was 

dissolved in DMF (23 mL), and copper(I) cyanide (817 mg, 9.1 mmol) was added. This mixture 

was heated to 150 °C for 23 h, whereupon the reaction mixture was concentrated under reduced 

pressure, and the residue purified by flash chromatography. LCMS method [4], retention time = 

0.890 min; MS(ESI) 202.0 (MH+); *H NMR (300 MHz, CDCH) $ 9.36 (s, IH), 8.57 (s, 1H), 

8.32 (s, IH). 

1.89.2, 5-Amino-4-(4H-l,2,4-triazol-3-yl)thiophene-3-carbonitrile 

[00467] Thieno[3,2-e][l;2,4]triazolo[l,5-c]pyrimidine-9-carbonitrile (251 mg, 1.25 

mmol) was dissolved in MeOH (6.2 mL), and A^-methylethane-l^-diamine (0.22 mL, 2.5 

mmol) was added. This was heated to 60 °C for 20 min, then immediately cooled in an ice bath. 

Saturated NH4CI (30 mL) was added, then the aqueous mixture was extracted with 10% 

iPrOH/CHCl3 (3x). The organic layers were combined, dried (MgS04), filtered and concentrated 

under reduced pressure to give the titled compound as a single peak 011LC/MS: method [4], 

retention time = 0.658 min; MS(ESI) 192.0 (MH+). 

1.893. N-(4-Cyano-3-(lH~l>2)4-triazo}-3-yl)thiophen-2-yl)-2-(2-oxo-3,4~dihydro-ly5-

naphthyridin-l(2H)-yl)acetamide 

[00468] The title compound was synthesized according to protocol A from 5-amino-4-

(4H-l,2,4-triazoI-3-yl)thiophene-3-carbonitriIe (69 mg, 0.364 mmol) and 2-(2-oxo-3,4-dihydro-

l,5-naphthyridin-l(2H)-yl)acetic acid hydrochloride (89 mg, 0.367 mmol). HPLC purification 

afforded desired product as a white solid. LCMS method [11], retention time = 6.22 min; 

MS(ESI)380.I (MH+); !H NMR (300 MHz, CD3OD) 8 8.52 (s, IH), 8.28 (d, 7=5.2 Hz, IH), 

7.88 (s, 1H), 7.82 (d, J= 8.4 Hz, IH), 7.55 (dd, 7 = 8.4, 5.3 Hz, iH), 5.01 (s, 2H), 3.37 (t, J = 7.6 

Hz, 2H), 2.99 (t, 7= 1.6 Hz, 2H). 

1.90. Synthesis of A?-(4-cyano-3-(l-methyl-lJftT-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-
oxo-3,4-dihydro-l,5-naphthyridin-l(2i?)-yl)acetamide 
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[00469] N-(4-cyano-3-(lH-l,2,4-triazol-3-yl)tliiophen-2-yl)-2-(2-oxo-3>4-dihydro-1.5-

naphthyridin-l(2H)-yl)acetamide (180 mg, 0.475 mmol) was dissolved in MeOH/CHjCU (1:1,4 

mL total), and TMSCHN2 (Aldrich, 2.0 M in diethyl ether, 8 mL, 16 mmol) was added at rt. This 

was stirred for 4 h, whereupon the reaction mixture was concentrated under reduced pressure. 

The crude residue was purified by HPLC to give a white solid as a trifluoroacetic acid salt: 

method [11], retention time = 7.56 min; MS(ESI) 394.2 (MH+); lH NMR (300 MHz, CD3OD) 

8.41 (s, 1H), 8.25 (d, 7 = 5.0 Hz, IH), 7.87 (s, IH), 7.72 (d, ,7-8.7 Hz, IH), 7.52-7.42 (m, IH), 

4.98 (s, 2H), 3.97 (s, 3H), 3.40-3.20 (m, 2H), 2.96 (t, J= 8.3 Hz, 2H). 

1.91. Synthesis of /V-(4-chloro-3-(l-methyl-l/M,2,4-triazol-3-yl)thiophen-2-yl)-2-(2-

oxo-3,4-dihydro-l,5-naphthyridin-l(2//)-yl)acetarnide 

1.91.1. 4-Chloro-3-(4H-l>2,4~triazol-3-yl)thiophen-2-amine 
[00470] This compound was made via a sequence analogous to the synthesis of 4-

bromo-3-(4H-l,2,4-triazoI-3-yl)thiophen-2-amine: method [11], retention time = 3.73 min; 

MS(ESI) 201.0 (MH+, 35C1); lH NMR (300 MHz, DMSO-d6) 5 13.68 (br s, IH), 8.35 (br s, 1H), 

7.14 (br s, 2H), 6.48 (s, IH). 

1.91.2. N-(4-Chloro-3-(lH-ly2,4-triazol-3-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-l,5-

naphthyridin-l(2H)-yl)acetamide 

[00471] The titled compound wag synthesized from 4-chioro-3-(4H- l,2,4-triazol-3-

yl)thiophen-2-amine and 2-(2-oxo-3,4-dihydro-l,5-imphthyridin-l (2H)-yl)acetic acid via 

protocol A. LCMS method [4], retention time = 1.035; MS(ESI) 389.1 (MH+, 35C1). 

1.91.3. N~(4-Chlor0~3-(l-methyi-lff-l,2,4-triazoI-3-yl)thiophen-2~yl)-2»(2-oxo-3,4-dihydro-

l,5-naphthyridin-l(2H)-yl)acetamide 

[00472] The titled compound was synthesized from N-(4-chloro-3-(lH-l,2,4-triazol-3-

yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-l ,5-naphthyridin-l(2H)-y3)acetamide and TMSCHN2. 

HPLC purification afforded a white solid. LCMS method [11], retention time = 7.322 min; 

MS(ESI) 403.2 (MH+, 35C1); *H NMR (300 MHz, CD3OD) 8 8.43 (s, IH), 8.29 (d, J= 5.3 

Hz,lH), 7.85 (d, 7 = 8.0 Hz, IH), 7.59 (t, ,7 = 7.1 Hz, IH), 6.94 (s, 1H), 4.98 (s, 2H), 3.98 (s, 3H), 

3.36 (ts 7- 7.5 Hz, 2H), 2.97 (dd, 7= 8.2, 6.3 Hz, 2H). 
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1.92. Synthesis of A-(4-bromo-3-(l#-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(qumolin-8-

l)acetamide 

[00473] To a mixture of 2-(quinolin-8-yl)acetic acid (35.6 mg, 0.19 mmol) and 4-

bromo-3-(lF-l,2,4-triazol-5-yl)thiophen-2-amine (27.6 mg, 0.11 mmol) in methylene chloride 

(1.0 mL) and triethylamine (0.1 mL) was added 2-chloro-l-methylpyridinium iodide (46.5 mg, 

0.18 mmol) at rt. After stirring for 15 min, the reaction mixture was concentrated under reduced 

pressure. Purification by flash chromatography (silica, 40:60 ethyl acetate/hexane) gave N-(5-

bromo-3-(lif~l,2,4-triazol-5-yl)thiophen-2-yl)-2-(quinolin~8-I)acetamide (12 mgs, 26%). The 

desired product was submitted to prep HPLC for further purification. Retention time (min) = 

3.486, method [7]f MS(ESI) 415.9 (M+H). *HNMR (CDC13) 5 12.42 (s, 1H), 9.09(d, /= 1.7 

Hz, IH), 8.40 (d, J = 8.5 Hz, IH), 7.96 (d, J= 8.6 Hz, IH), 7.89 (d, 8.6 Hz, IH), 7.73 (s, 1H), 

7.71 (d, J = 8.0 Hz, IH). 7.66 (d, J= 8.0 Hz, IH), 7.58 (d, J-4.5 Hz, IH), 6.86 (s, IH), 4.62 (s, 

2H). 

1.93. Synthesis of 2-(benzo[</]thiazol-7-yl)-AH4-bromo-3-(l#-l>2,4-triazol-5-

yl)thiophen-2-yl)acetamide 

[00474] The title compound was prepared from 2-(benzo[d]thiazol-7-yl)acetic acid 

(25.5 mg, 0.13 mmol) and 4-bromo-3-(l#4,2s4-triazol-5-yl)thiophen-2-amine (22.3 mg, 0.093 

mmol) according to protocol A. The crude product was purified by prep HPLC. LCMS 

Retention time (mm) = 4.075, method [7], MS(ESI) 421.9 (M+H). *H NMR (CDC13) 5 12.39 (s, 

IH), 9.02 (s, IH), 8.22, (d, 6.6 Hz, IH), 7.65-7.61 (m, IH), 7.54 (s, IH), 7.55-7.49 (m, IH), 

6.90 (s, IH), 4.19 (sf 2H). 

1.94. Synthesis of A^-(4-bromo-3-(li?-l,2,4-triazol-5-yI)thiophen-2-yi)-2-(7-

fIuoroquinolin-5-yl)acetamide 

1.94.1. N-(3-Bromo~5-fluorophenyl)acetamide 
[00475] To a mixture of tris(dibenzylideneacetone)dipalladium (0.20 g, 0.22 mmol), 

9,9-dimethyl-4,5-bis(diphenylphosphine)xanthene (0.13,0.22 mmol) and cesium carbonate (5.0 

g, 15.41 mmol)underN2 gas was added acetamide (0.90,14.73 mmol), l,3-dibromo-5-

fluorobenzene (2.8 g, 10.83 mmol) and dioxane (22 mL). The reaction mixture was heated at 

80°C overnight and concentrated under reduced pressure. Purification by flash chromatography ^ 

(silica, 50:50 ethyl acetate/hexane) gave A<T-(3-bromo-5-fhiorophenyl)acetamide (3.51 g, 

quantitative). Retention time (min) = 1.945, method [4], MS(ESI) 232.0 (M+H). 

1.94.2. S-Bromo-S-fluoroaniline hydrochloride 
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[00476] To a solution of JV-(3-bromo-5-fluorophenyl)acetamide (3.5 g, 15.13 mmole) 

in absolute ethanol (40 mL) was added HC1 (50 mL of a 11% aqueous solution). The reaction 

mixture was stin-ed while refluxing in an oil bath set at 110°C overnight. Conc hydrochloric acid 

(5 mL) was added and stirred for an additional 5h prior to concentrating under reduce pressure. 

The resulting 3-bromo-5-fluoroaniline hydrochloride (2.9 g, 85 % yield) was used in the next 

reaction without further purification. Retention time (min) ~ 2.077, method [4], MS(ESI) 192.0 
(M+H). 

1.94.3. 5-Bromo-7-fluoroquinoline and 7-hromo-5-fluoroquinoline 

[00477] To 3-bromo-5-fluoroaniIine hydrochloride (2.9 g, 12.89 mmol) was added 

glycerol (1.9 mL, 25.99 mmol), nitrobenzene (1.3 mL), sulfuric acid (3.5 mL) and iron (II) 

sulfate heptahydrate (0.23 g, 0.82 mmol). The reaction mixture was placed in an oil bath set at 80 

°C and stirred overnight followed by basification with 12N NaOH and extraction with 

dichloromethane. The organic phase was collected, dried (sodium sulfate), filtered and 

concentrated under reduced pressure. Purification by flash chromatography (silica, 50:50 ethyl 

acetate/hexane) gave 5-bromo-7-fluoroquinoline and 7-bromo-5-fluoroquinoline (1.03 g, 30%) 

Retention time (min) = 1.877 and 1.967, method [4], MS(ESI) 227.9 (M+H). 

1.94.4. tert-Butyl 2-(7-fluoroquinolin-5-yl)acetate and tert-Butyl 2-(5-fluoroquinolin-7-

yl)acetate 

[00478] The title compounds were prepared from 5-bromo-7~fluoroquinoline and 7-

bromo-5-fluoroquinoline (1.0 g, 4.356 mmol) using protocol P. Purification by flash 

chromatography (silica, 30:70 ethyl acetate/hexane) gave a mixture of ?er?-butyl 2-(7-

fluoroquinolin-5-yl)acetate and rm-butyl 2-(5-fluoroquinolin-7-yl)acetate (0.500 g, 42%) 

Retention time (min) = 1.559 and 1.725, method [4], MS(ESI) 262.1 (M+H). 

1.94.5. 2-(7-Fluoroquinolin-S-yl)acetic acid 

[00479] To a solution of ten-butyl 2-(7-fluoroquinolin-5-yl)acetate and tert-\mty\ 2-(5-

fluoroquinolin-7-yl)acetate (0.50 g, 1.91 mmol) in acetic acid (5 mL) was added 4M 

hydrochloric acid in 1,4-dioxane (10 mL). The reaction mixture was heated in an oil bath set at 

60°C under condenser with N2 (g) inlet overnight. The mixture was concentrated under reduced 

pressure and purified by flash chromatography (silica, 60:40 ethyl acetate/hexane followed by 

20:80 methanol/dichloromethane). Further purification and separation by prep HPLC yielded the 

single regio-isomer 2~(7-fhioroquinolin-5-yl)acetic acid (0.025g, 6%). Retention time (min) = 

0.337, method [4], MS(ESI) 206.1 (M+H). 
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1.94.6. N-(4-Bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(7-fluoroquinoUit-5-

yl)acetamide 

[00480] The title compound was prepared from 2-(7-fluoroquinolin-5-yl)acetic acid 

(0.025 g, 0.122 mmol) and 4-bromo-3-(lF-l,2,4-triazol~5-yl)thiophen-2-yl-amine (0.20 g, 0.083 

mmol) according to protocol A. The desired product was submitted to prep HPLC for further 

purification. Retention time (min) = 2.33, method [7], MS(ESI) 434.0 (M+H). 'H NMR (CDCI3) 

8 11.79 (s, IK), 8.94 (d, 7 = 4.0 Hz, IH), 8.54(d, 7= 8.1 Hz, IH) 8.38 (s, IH broad), 7.80 (d,7 = 

10.1 Hz, IH), 7.70 (d, 7= 10.1 Hz, IH), 7.59-7.55 (m IH), 7.22 (s, IH), 4.47 (s, 2H). 

1.95. Synthesis of A7-(4-cyano-3-(l#-l,2,3-triazoI-l-yl)thiophen-2-yl)-2~(2-oxo-6-

(trifiuoromethyl)quinolin-l(2ff)-yl)acetamide 

1.95.1. 5-Nitro-4-(lH-l,2,3-triazol-l-yl)thiophene-3-carbonitrile and 5-nitro-4-(2H-l,2,3-
triazoI-2-yl)thiophene-3-carbomtrile 

[00481] A mixture of 4-hromo-5-nitrothiophene-3-carbonitrile (0.53 g, 2.26 mmol), 

li?-l,2,3-triazole (20 jxL, 0.35 mmol) and sodium bicarbonate (0.050g, 0.60 mmol) in.DMF (0.6 

mL) were stirred in an oil bath set at 110"C under condenser with N2 (g) inlet for 2h. The 

reaction mixture was quenched with H?0 and extracted with ethyl acetate. The organic phase 

was collected, dried (sodium sulfate), filtered and concentrated under reduced pressure. 

Purification by flash chromatography (silica, 30:70 ethyl acetate/hexane) gave the regio-isomer 

of each nitro intermediate (0.138 gand0.116g, 67% of 1:1 mixture). Retention time (min) = 

1.260 and 1.692, method [4], MS(ESI) 222.0 (M+H). 

1.95.2. 5-Amino~4-(IH-l,2,3-triazol-I-y{)tfiiophene-3~carbonitrile 

[00482] 5-amino-4-(lZM,2,3-triazol-l-yl)thiophene-3-carbonitrile was prepared from 

5-nitro-4-(li;/-l,2,3-triazol-l-yl)thiophene-3-carbonitrile (0.12 g, 0.52 mmol) according to 

protocol P. Retention time (min) = 2.114, method [4], MS(ESI) 192.0 (M+H). 

1.95.3. N-(4-Cyano-3~(lH-U2?3-triazol-l~yl)thiophen~2-yl)-2-(2-oxo-6-

(trifluoromethyl)quinolin-l(2H)-yl)acetamide 

[00483] The title compound was prepared from 2-(2-oxo-6-(trifluoromethyl)qumolin-

l(2H)-yl)a.cetic acid (0.072 g, 0.27 mmol) and 5-ammo-4~(l#-l,2,3-triazol-l-yl)thiophene-3-
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carbonitrile (0.025 g, 0.13 mmol) according to protocol A. The crude product was purified by 

prep HPLC. LCMS retention time (min) = 5.505, method [7], MS(ESI) 445.1 (M+H). *H NMR 

(CDCH) 6 11.17 (s, 1H), 8.41 (s, IH), 7.91-7.87 (m, 3H), 7.79 (d,7 = 9.0 Hz, 1H), 7.67 (s, 1H), 

7.48 (d, ./= 9.0 Hz, IH), 5.26 (s, 2H). 

1.96. Synthesis of A/-(4-cyano-3-(2flr-l,2»3-tr^zol-2-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethy])quinolin-l(2H)-y])acetamide 

L96.L 5-Amino-4-(2H-lj2f3-triazol-2-yl)thiophene-3-carbonitrile 
[00484] 5-amino-4-(2if-l,2,3-triazoi-2-yl)thiophene-3-carbonitrile was prepared from 

5-nitro-4-(2#-l,2,3-triazoI-2-yl)thiophene-3-carbonitrile (0.11 g, 0.62 mmole) according to 

protocol P. Retention time (min) = 1.304, method [4], MS(ESI) 192.1 (M+H). 

1.96.2. N~(4-Cyano-3-(2H-l,2y3-triazo}-2~yl)thiophen-2~yl)-2-(2~oxo-6-

(trifluoromethyl)quinolin-l(2H)-yl)acetamide 

[00485] Ar-(4"Cyano-3-(27/-l,2,3-triazol-2-yI)thiophen~2-yl)-2~(2-oxo-6-

(trifluoromethyl)quinolin-l(2#)-yl)acetamide was prepared from 2-(2-oxo-6-

(trifluoromethyl)quinolin-l(2//)-yl)acetic acid (0.15 g, 0.56 mmol) and 5-amino-4-(2//-1.2,3-

triazol-2-yl)thiophene-3~carbonitrile (0.070 g, 0.37 mmol) according to protocol A. The crude 

product was purified by prep HPLC. Retention time (min) = 6.5, method [7], MS(ESI) 467.1 

(M+Na). !HNMR(CDC13) 5 11.50 (s, IH), 7.93-7.85 (m, 4H), 7.83 (s, IH), 7.64 (s, IH), 7.60 

(d,7= 8.5 Hz, IH), 6.95 (d, 7= 9.1 Hz, IH), 5.29(s, 2H). 

1.97. Synthesis of 7V-(4-bromo-3-(2i?-l,2,3-triazol-2-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethyl)quinolin-l(2/7)-yl)acetamide 

1.97.1. 2-(4-Bromo-2-nitrothiophen~3-yl)-2H-l,2,3-triazole 
[00486] A mixture of 3,4-dibromo-2~nitrothiophene (1.5 g, 5.23 mmol), 1771,2,3-

triazole (0.30 mL, 5.18 mmol) and potassium bicarbonate (0.54 g, 5.36 mmol) in DMF (13 mL) 

166 



were stirred in an oil bath set at 110"C under condenser with N2 (g) inlet for lh. The reaction 

mixture was quenched with H2O and extracted with ethyl acetate. The organic phase was 

collected, dried (sodium sulfate), filtered and concentrated under reduced pressure. Purification 

by flash chromatography (silica, 30:70 ethyl acetate/hexane) gave the regio-isomer nitro 

intermediate of interest (0.518g( 36%). Retention time (min) =1.950, method [4], MS(ESI) 276.9 

(M+H). 

7.97.2. 4-Bromo-3-(2H-l>2,3-triazol-2-yl)thiophene-2-amine 

[00487] A mixture of 2-(4-bromo-2-nitrothiopheii-3-yl)-2£M,2,3-triazole (0.59 g, 2.15 

mmol), iron powder (0.75 g, 13.38 mmol). glacial acetic acid (8.4 mL) and H20 (1.2 mL) was 

heated in an oil bath set at 70°C under condenser witN2 (g) inlet for Ih. Purification by flash 

chromatography (silica, 40:60 ethyl acetate/hexane) gave 4-bromo-3-(277-l,2,3-triazol-2-

yl)tliiophene-2-amine (0.35 g, 66%).Retention time (min) =1.540, method [4], MS(ESI) 246.9 

(M+H). 

1.97.3. N-(4-Bromo-3-(2H-l,2,3-triazol-2-yl)thiophen-2-yl)-2-(2-oxo~6~ 

(trifluoromethyl)quinolin-l(2H)-yl)acetamide 

[00488] The title compound was prepared from 2-(2-oxo-6-(trifluoromethyl)quinoim-

l(2i7)~yl)acetic acid (0.31 g, 1.14 mmol) and 4-bromQ~3-(2i7-l,2,3-triazol-2-yl)thiophene~2~ 

amine (0.35 g, 1.42 mmol) according to protocol A. The desired product was submitted to prep 

HPLC for further purification. Retention time (min) = 6.9, method [7], MS(ESl) 498.0 (M+H). 
!HNMR(CDa3) 6 10.56 (s, IH), 7.90-7.89 (m, 2H), 7.86 (s, IH), 7.83 (d, J= 8.9 Hz, 1H), 7.66 

(d, 8.9 Hz, IH), 6.97 (s, IH), 6.92 (d, .7- 8.9 Hz, 2H), 5.16 (s, 2H). 

1.98. Synthesis of A^4-chloro-3-(l-methyl-l#-l,2,4-triazoI-3-yl)thiophen-2-yl)-2-(2-

oxo-1,5-naphthyridm-l(2i/)-y!)acetamide 

1.98.1. N-(4-Chloro-3-(lH~l,2,4-triazol-3~yl)thiophen-2-yl)-2-(2-oxo-l,5-naphthyridm-
1 (2H)~yl)acetamide 

[00489] The title compound was prepared from 2-(2-oxo-l,5-naphthyridin-1(277)-

yl)acetic acid (0.13 g, 0.62 mmol) and 4-chloro-3 -(177-1,2,4-triazol-3 -yl)thiophen-2-amine (0.22 

g, 1.12 mmol) according to protocol A and purified by prep HPLC. Retention time (min) = 

1.010, method [4], MS(ESI) 389.0 (M+H). 
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1.98.2. N-(4-Chloro-3-(l-methyl-lH-l,2y4-triazol-3-yl)thiophen-2-yl)-2~(2-oxo-l,5-

naphthyridin-1 (2H)-yl)acetamide 

[00490] To a solution of A^4-chloro-3-(l#-l,2,4-triazol-3-yl)thiophen~2-yl)-2-(2-oxo-

1,5-naphthyridin-1 (2H)-yl)acetamide (0.047, 0.12 mmol) in DMF (0.4 mL) was added potassium 

carbonate (0.041 g, 0.30 mmol) and iodomethane (17 uL, 0.27 mmol). After 2 h the reaction 

mixture was partitioned between H2O and ethyl acetate. The organic phase was collected, dried 

(sodium sulfate), filtered and concentrated under reduced pressure. The desired product was 

submitted to prep HPLC for further purification. Retention time (min) = 4.407, method [8], 

MS(ESI) 403.1 (M+H). SH NMR (CDCI3) 5 12.40 (s, IH), 832 (d, 5.1 Hz, 1H), 8.07 (s, IH), 

7.56 (d, 8.1 Hz, IH) 7.41 (d, 7=5.1 Hz, IH), 7.39 (d,/= 5.1 Hz, IH) 6.81 (s, 1H),4.89 (s, 

2H), 4.02 (s, 3H), 3.47-3.42 (m, 2H), 3.03-2.98 (m, 2H). 

Synthesis of7V-(4-bromo-3-(li?-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(8-fluoroisoqumolin-5-

yl)acetamide 

1.99.1. 5-Bromo-8-nitroisoquinoline 
[00491] KNO3 (5.1g, 50mmol) was suspended in sulfuric acid (40mL) and chilled to 0 

°C. 5-bromoisoqumolme (4g, 19.2mmol) was added slowly over the course of 20 minutes. The 

yellow, heterogeneous solution was brought to pH 8 by slow addition of ammonium hydroxide. 

Yellow solid was fdtered off and recrystallized from methanol to give 7.5g of 5-bromo-8-

nitroisoquinoline. LCMS showed an m/z of 253.0/255.0 with a retention time of 1.797min, 

method [1]. 

1.99.2. S'Bromoisoquinolin-8-amme 

[00492] A 3-neck flask was charged with 5-bromo-8-nitroisoquinoline (4g, 15.8mmol) 

and dissolved in MeOH (50mL). A condenser was affixed and the mixture was heated to 100 

°C. Aqueous (20mL) solution of ammonium chloride (4.12g, 79mmol) was added slowly, 

followed by iron powder (3g, 53.7mmol). The heterogeneous mixture was stirred at 100 °C for 

3h. LCMS confirmed complete reduction to the amine. The mixture was filtered and the 

solution was concentrated under reduced pressure to give a brown solid as crude product (2.4g, 

68%). LCMS showed an m/z of 225.0/223.0 with a retention time of0.767min, method [1]. 

F 
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1.99.3. 5-Bromo-B-fluoroisoquinoline 

[00493] To a solution of 8-ammo-5~bromoisoquinoIine in 48% HBF4 (30mL) at 0 °C 

was slowly added an aqueous (lOmL) solution of NaNCh (172mg, 2.5mmol). The reaction 

mixture was stin-ed at 0 °C for lh and was then concentrated under reduced pressure to give a 

dark residue. The dark residue was heated to 150 °C for 16h. The resulting dark oil was cooled 

to 23 °C, quenched with ammonium hydroxide and extracted with DCM. The organic solution 

was concentrated and the resulting dark solid was recrystallized from EtOAc/Hexanes. The 

desired product (lOOmg) was in the mother liquor while the by-product was filtered away as a 

solid. LCMS showed an m/z of 228.0/226.0 with a retention time of 1.318min, method [1 ]. 

1.99.4. 2-(8-Fluoroisoquinolin-5-yl)acetic acid 

[00494} A 30mL reaction vial was flame dried and charged with isopropylamine 

(0.67mL, 4.8mmol) in toluene (3mL). The solution was chilled to 0 °C before a 1.5M solution 

of nBuLi (4.8mmol, 3.2mL) was added. Pd2(dba)s catalyst (I84mg, 0.2mmol) was added, 

followed by ligand 2'-(dicyclohexylphosphino)-N,N-dimethylbiphenyl-2-amine (160mg, 

0.4mmol), and t-butylacetate (464mg, 4mmol). After 15mins a toluene (3mL) solution of 5-

bromo-8-fluoroisoquinoline (200mg, 0.9mmol) was added. The reaction was stirred for 16h 

while warming to 23 °C. The crude mixture was purified by column chromatography (3% 

MeOH/DCM) to give tert-butyl 2-(8-fluoroisoquinolin-5-yl)acetate (140mg). LCMS showed an 

m/z of 262.1 with a retention time of 1.469mm, method [1], 

[00495] To a solution of the above ester (200mg) in DCM (2mL) was added formic 

acid (3mL). The reaction was sealed with a Teflon cap and heater to 50 °C for 16h. The solvent 

was removed and the crude product was used without further purifcation. LCMS showed an m/z 

of 206.1 with a retention time of 0.437minf method [1]. 

1.99.5. N-(4-Bromo-3-(lH-l,2,4-triazol-5-yl)thiophen~2-yl)-2-(8~fluoroisoquinolin-5-

yl)acetamide 

[00496] The title compound was prepared from 2-(8-fl.uoroisoquinolin-5-yl)acetic acid 

and 4-bromo-3-(li/-l,2,4-triazol-5-yl)thiophen-2-amine using protocol B. Retention time (min) 

= 1.987, method [7], MS(ESI) 432.0 (M+H); 5HNMR (300 MHz, CD3OD) 8 9.74 (s, IH), 8.66 

(d, 6.6 Hz, IH), 8.30 (d, J= 6.1 Hz, IH), 8.20 (b s, IH), 8.1 (dd, ./= 8.24, 5.5 Hz, IH), 7.67 

(dd, ,/= 9.9, 7.7 Hz, IH), 7.1 (s, IH), 4.46 (s, 2H). 

Synthesis of 7V~(44)r0mo-3~(lJy-l,2,44;riaz0l-5-yl)thiophen-2~y])~2-(2~ox^>-^>•-

(trifluoromethoxy)quinoIm-•I(2j9^)-y^)acetamide 
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1.100.1 (E)-Ethyl 3-(2-amino-5-(trifluoromethoxy)phenyl)acrylate 
[00497] To a mixture of 2-bromo-4-(trifluoromethoxy)aniline (1.00 mmol). 

triethylamine (1.5 mmol) and P(o-tol)3 (0.40 mmol) in DMF (0.5 M) in a glass pressure tube 

under nitrogen gas were added ethyl a-cryhte (1.0 mmol) and palladium acetate (0.20 mmol). 

The tube was sealed and heated to 120 °C for 18 h. The resulting solution was concentrated 

under vacuum and purified by column chromatography. Retention time (min) = 2.467, method 

[1],MS(ESI) 276.1 (M+H). 

1.100.2. 6-(Trifluoromethoxy)quinolin-2(lH)-one 

[00498] To a stirring mixture of (E)-ethyl 3~(2-amino-5~ 

(trifluoromethoxy)phenyl)acrylate (2.2 mmol) in 4N HCI in dioxane (25 mL) was added 

concentrated HCI (2 mL). The resulting mixture was warmed to 100 °C overnight. The reaction 

mixture was cooled to rt and then slowly quenched with a cold saturated NaHCCh solution until 

pH > 7. The product was extracted with EtOAc and used without further purification. Retention 

time (min) - 1.804, method [1]; MS(ESI) 230.1 (M+H). 

1.100.3. Methyl 2-(2-oxo-6~(trifluoromethoxy)quinolin-l(2H)-yl)acetate 

[00499] Methyl 2-(2-oxo-6-(trifluoromethoxy)quinolin-1 (2H)-yl)acetate was prepared 

from 6-(trifluoromethoxy)quinolin-2( lH)-oiie according to Protocol K. Retention time (min) = 

2.083, method [1], MS(ESI) 302.1 (M+H). 

1.100.4. 2-(2-Oxo-6-(trifluoromethoxy)quinolin-l(2H)-yl)acetic acid 

[00500] To a stirring solution of methyl 2-(2-oxo-6-(trifiuoromethoxy)quinoIin-l(2H}~ 

yl)acetate (1.2 mmol) inTHF/water (2:1) was added LiOH. H20 (8.1 mmol). The resulting 

mixture was stirred overnight. The crude product mixture was slowly acidified with IN HC3 

solution and then extracted with EtOAc. The organic phase was separated, dried (MgS04), 

filtered and concentrated under vacuum to give 2-(2-oxo-6-(trifluoromethoxy)quinolin~l(2H)-

yl)acetic acid. Retention time (min) = 1.783, method [1], MS(ESI) 288.1 (M+H). 

1.100.5. N-(4-Bromo~3-(lH-lf2?4-triazol-5-yl)tkiophen-2-yl)-2-(2~oxo-6-

(triJluoromethoxy)quinolin-l(2H)-yl)acetamide 
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[00501] The title compound was prepared from 2-(2-oxo-6-(trifluoromethoxy)quinolin-

I(2H)-yI)acetic acid (40 mg, 0.14 mmol) and 4-bromo-3-(J//-l,2,4-triazol~5~yl)thiophen-2-

amine (28 mg, 0.11 mmol) according to protocol A. Retention time (min) = 6.06, method [7], 

MS(ESI) 514.0 (M+H); lB NMR (300 MHz, CD3C1) 5 7.85 (d,/ = 9.35 Hz, IH), 7.73 (s, IH), 

7.50 (s, IH), 7.44-7.41 (m, IH), 7.35 - 7.33 (m, IH), 6.97 (d, J = 9.9 Hz, IH), 6.95 (s, IH), 

5.31 (s, 2H). 

1.101. Synthesis of AM^hlGro-S-^ltf-l^-triazol-S-y^thiophen-Z-yl^-^-oxo-fi-

ttrifluoromethyljquinoIin-l^/O-ytyacetamide 

1.101.1. 8-Chlorothieno[3,2-e][l,2,4]triazolo[4,3-c]pyrimidine 
[00502] To a stirring mixture of thieno[3,2~e][ls2,4]triazolo[4,3-c]pyrimidi«e (123 mg, 

0.7 mmol) in HOAc (1 mL) was added NCS (200 mg, 1.5 mmol), Pd(OAc)2 (48 mg, 0.21 mmol). 

The reaction mixture was stiired at 120 °C overnight. The reaction was neutralized with a 

saturated NaHCOs solution and extracted with DCM. This product was purified via an isco 

column to give 8-chlorothieno[3,2-e3[l,2,4]triazolo[4,3-c)pyrimidine as the major product: 

Retention time (min) - 1.663, method [1], MS(ESI) 2U.0(M+H). 

1.101.2. 5-Chloro-3-(4H-l>2,4-triazoI-3-yl)thiophen-2-amine 

[00503] To a stirring mixture of 8-chlorothieno[3,2-e][l,2,4]triazolo[4,3-c]pyrimidine 

(60 mg, 0.285 mmol) in MeOH (10 mL) was added N-methylethyl 1,2-diamine (106 mg, 1.4 

mmol). The resulting mixture was warmed to 60 °C for 1 hr. The reaction mixture was cooled to 

rt and then diluted with DCM. This mixture was then washed several times with a saturated 

NH4CI solution. The organic layer was dried over MgS04, filtered, and concentrated under 

reduced pressure to give 5-chloro-3-(4H-l,2,4-triazol-3-yl)thiophen-2-amine. This amine was 

taken directly to the next coupling reaction without further purification. Retention time (min) = 

1.227, method [1], MS(ESI) 201.1 (M+H). 

1.101.3. N-(5-chloro-3-(lH-l,2,4-triazol-5-yl)thiophen~2-yl)-2-(2~oxo-6~ 

(trifluoromethyl)quinolin-l(2H)-yl)acetamide 
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[00504] The title compound was synthesized from 2-(2-oxo-6-

(trifluoromethyl)quinolin-l(2H)-yl)acetic acid and 5-cliloro-3-(4H-l,2,4-triazol-3-yl)thiophen-2-

amine according to protocol A. Retention time (min) = 6.178, method [7], MS(ESI) 454.1 

(M+H).); ^NMR (300 MHz, CD3C1) 5 11.93 (b s, IE), 8.0 (s, 1H), 7.92 - 7.86 (m, 2H), 7.84 -

7.81 (m, 1H), 7.58 (d, /= 8.8 Hz, IH), 7.17 (s, IH), 6.97 (d, 7 = 9.34 Hz, IH), 5.30 (s, 2H). 

1,102. Synthesis of7V-(4-bromo-3-(li?-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-5-

(trifluoromethyl)quinolin-l(2i?)-yl)acetamide 

1.102.1. (E)-Ethyl 3-(2~amino-6-(trifluoromethyl)phenyl)acrylate 
[00505] The aiyl halide (2.1 mmol) and P(PPh)3 (0.82 mmol) were dissolved in 

triethylamine (3.15 mmol) in a glass pressure tube and nitrogen gas was bubbled through the 

solution via a gas dispersion tube for 10 minutes. Ethyl acrylate (2.3 mmol) and palladium 

acetate (0.41 mmol) were added to the reaction mixture and the tube was sealed and placed into 

an oil bath pre-heated to 120 °C for 18 h. The resulting solution was concentrated under vacuum 

and purified via an isco column. Retention time (min) = 2.416, method [1], MS(ESI) 260.1 

(M+H). 

1.102.2. 5-(Trifluoromethyl)quinoIin-2(lH)-one 

[00506] To a stirring mixture of (E)-ethyl 3-(2-amino-6-

(trifluoromethyl)phenyl)acrylate in 4N HCI in dioxane (25 mL) was added concentrated HCI (2 

mL). The resulting mixture was warmed to 100 °C overnight. The reaction mixture was cooled to 

rt and then slowly quenched with a cold saturaied NaHC03 solution until pH > 7. A normal 

aqueous extraction with EtOAc was followed. The crude mixture was taken directly to the next 

reaction without further purification. Retention time (min) = 1.892, method [1], MS(ESI) 214.0 

(M+H). 

1.102.3. Methyl 2-(2~oxo-5-(trifluoromethyl)quinolin-I(2H)-yl)acetate 

[00507] Methyl 2-(2-oxo-5-(trifluoromethyl)quinolin-l(2H)-yl)acetate was prepared 

from 5-(trifluorometlioxy)quinolin-2(lH)-one (T. Sakamoto, Y. Kondo, H, Yamanaka, Chem. 

Phar. Bull, 33, 1985, 4764) according to protocol K. Retention time (min) = 2.02, method [1], 

CF3 
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MS(ESI) 286.1 (M+H). To a stirring solution of the acetate (0.33 mmol) in THF/water (10:1) 

was added Li0H-H20 (2.33 mmol). The resulting mixture was stirred overnight. The crude 

product mixture was slowly acidified with IN HCI solution and then extracted with EtOAc. The 

organic phase was separated, dried (MgS04), filtered, and concentrated under vacuum to give 2-

(2-oxo-5-(trifluoromethoxy)quinolin-l(2H)-yl)acetic acid. Retention time (min) = 1.710, method 

[1], MS(ESI) 272.1 (M+H). 

1.102.4. N-(4-bromo-3-(lH-l,2,4~triazol-5-yl)thiophen-2-yl)-2~(2-oxo-S-

(trifluoromethyl)quinolin-l(2H)-yl)acetamide 

[00508] The title compound was synthesized from 2-(2-oxo-5-

(trifluoromethoxy)quinolin-l(2H)-yl)acetic acid and 4-bromo-3-(l#~1.2,4-triazol-5-yl)thiophen~ 

2-amine according to protocol A. Retention time (min) = 5.810, method [7], MS(ESI) 498.0 

(M+H). NMR (300 MHz, CD3C1) 5 8.30 - 8.23 (m, IH), 7.67 (s, IH), 7.65 - 7.62 (m, IH), 

7.63 (s, IH), 7.57 - 7.53 (m, IH), 7.05 (d, J= 9.9 Hz, IH), 6.95 (s, IH), 5.37 (s, 2H). 

1.103. Synthesis of A-(4~bromo~3-(tH-l?2,4~triazoI~5-yl)thiophen~2-yI)-2-(2-oxo~6-

(trifluoromethyl)-3,4-dihydroquinoUn-l(2tf)-yi)acetamide 

1.103.1. 2-(2-Oxo-6-(tnJluoromethyl)-3,4-dihydroquinolin-l(2H)-yl)acetic acid 
[00509] To a stirring mixture of 2-(2-oxo-6-(trifmoromethyl)auinoiin- i(2H)-yl)acetic 

acid in Pd/C was added MeOH. The reaction mixture was placed under an atmosphere of 

hydrogen (balloon) for several hours. The product mixture was filtered through a plug of celite. 

The plug was washed several times with EtOAc. The mixture was concentrated under reduced 

pressure and the crude amine was taken directly to the next reaction without further purification. 

Retention time (min) — 1.841, method [1], MS(ESI) 274.1 (M+H). 

1.103.2. N~(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen~2~yl)-2-(2-oxo-6-(trifluoromethyl)-3,4~ 

dihydroquinolin-l(2H)-yl)acetamide 

[00510] The title compound was synthesized from 2-(2-oxo-6-(trifluoromethyl)-3,4-

dihydroquinolin-l(2H)-yl)acetic acid and 4-bromo-3-(l//-l,2,4-triazol-5-yl)thiophen-2-amine 

according to protocol A. Retention time (min) - 6.373, method [7], MS(ESI) 500.0 (M+H); !H 
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NMR (300 MHz, CD3C1) 6 7.90 (s, IH), 7.50 (s, IH), 7.48 (d, 6.6 Hz, IH), 7.03 (d, J = 9.34, 

IH), 6.90 (s, IH), 4.92 (s, 2H), 3.20 - 3.14 (m, 2H), 2.93 - 2.90 (m, 2H). 

1.104. Synthesis of Ar-(4~bromo-3-(l//-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-ethynyI-2~ 

oxoquinolin-l(2/?)-yl)acetamide 

1.104. 1. Methyl 2-(2-oxo-6-((trimethylsilyl)ethynyl)quinolin-l (2H)-yl)acetate 

[00511] Methyl 2-(6~bromo-2-oxoquinolm-l(2H)-yl)acetate (0,67mmol), Cul (0.67 

mmol) and PdCl2(PPh3)2 (0.40 mmol) were dissolved in triethylamine (3 mL) in a glass pressure 

tube and nitrogen gas was bubbled through the solution via. a gas dispersion tube for 5 minutes. 

Ethynyltrimethylsilane (3.5 mmol) was added to the reaction mixture and the tube was sealed 

and placed into an oil bath pre-heated to 80 °C for 8 h. The resulting solution was concentrated 

under vacuum and purified via an isco column. Retention time (min) = 2.759, method [1], 

MS(ESI) 314.1 (M+H). 

1.104.2. 2-(6-Ethynyl~2-oxoquinolin-I(2H)-yl)acetic acid 

[00512] Methyl 2-(2-oxo-6-((trimethyIsilyl)ethynyl)quinoIin-l(2H)-yl)acetate (0.128 

mmol) was subjected to the protocol in Example 1.53.4, except with LiOH-^O instead of 

NaOH. Retention time (min) = 1.435, method [I], MS(ESI) 228.1 (M+H). 

1.104.3. N-(4-Bromo-3-(lH-l,2f4-triazol-5-yl)thiophen-2-yl)-2-(6-ethynyl"2-oxoquinolin-

1 (2H)-yl)acetamide 

[00513] The title compound was synthesized from 2-(6-ethynyl-2-oxoquinolin-l(2H)-

yl)acetic acid and and 4-bromo-3-(l#-l,2,4-triazol-5-y3)thiophen-2-amine according to protocol 

A, Retention time (min) - 6,563, method [7], MS(ESI) 454.0 (M+H); !H NMR (300 MHz, 

DMSO-d6) 8 8.51 (s, 1H), 8.07 (d, J= 9.35 Hz, IH), 8.01 -7.97 (m, IH), 7.68 - 7.63 (m, IH), 

7.50 (d, J-8.80 Hz, IH), 7.30 (s, 1H), 6.80 (d, J-9.9 Hz, IH), 5.27 (s,2H),4.23 (s, IH). 

1.105. Synthesis of Ar-(4-bromo-3-(l^T~l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-

methylimidazo[2,l~£]thiazol-3-yl)acetamide 

[00514] The title compound was synthesized from 2-(6-methylimidazo[2,i-b]thiazoI-3-

yl)acetic acid and 4-bromo-3-(lH-l,254-triazol-5-yljthiophen-2-amine according to protocol A. 
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Retention time (min) - 8,520, method [6], MS(ESI) 423.0 (M+H); 1H NMR (300 MHz, CD3C1) 

6 8.12 (s, IH), 7.35 (s, 1H), 7.22 (s, IH), 7.0 (s, IH), 4.15 (s, 2H), 2.50 (s, 3H). 

1.106. Synthesis of N"(4-bromo-3-(lH-l?2,4-triazol-5-yI)thiophen-2-yI)-2-(imidazo[l,2-

a]pyridin-5-yl)acetamide 

1.206.1 tert-Butyl 2-(imidazofl,2-a]pyridin-5-yl)acetate 
[00515] The title compound was prepared from 5-bromoimidazo[l,2-a]pyridine (1.0 g) 

according to protocol P. The crude product mixture was purified via normal phase 

chromatography to give tert-butyl 2-(imidazo[l,2-a]pyridin-5-yl)acetate. Method[i], MS(ESI) 

233.1 [M+H], Retention time = 0.951 min. 

1.106.2. 2-(Imidazo[l,2-a]pyridin-5-yl)acetic acid 

[00516] To a stirring mixture of tert-butyl 2-(imidazo[l,2-a]pyridin-5-yl)acetate (200 

mg) in HOAc (5 mL) was added 6N HCI (5 mL). The reaction mixture was warmed to 80 °C for 

2 h. The crude product mixture was concentrated under reduced pressure and directly taken to 

the next reaction without further purification. Method[l], MS(ESI) 177.1 [M+H], Retention time 

= 0.303 min. 

1.106.3. N-(4-Bromo-3-(lH-ly234-triazol-5-yl)thiophen-2-yl)-2-(imidazo[l>2-a)pyridin-5-

yijacetamide 

[00517] N-(4-bromo-3-(lH-ls2,4-triazol-5-yl)thiophen-2-yl)-2-(imidazo[I,2-a]pyridin-

5-yl)acetamide was synthesized from 2-(imidazo[l,2-a]pyridin-5-yl)acetic acid and 4-bromo-3-

(\H-l,2,4-triazol-5-yl)thiophen-2-amine according to protocol A. Retention time (min) - 7.958, 

method [6], MS(ESI) 403.0 (M+H); lH NMR (300 MHz, CD3OD) 5 8.46 (b s, IH), 8.35 (d, J= 

2.2 Hz, IH), 8,12 (d, J= 2.2 Hz, IH), 8.08 - 7.96 (m, 2K), 7.58 (d, 7.2 Hz, IH). 7.16 (s, IH), 

4.64 (s, 2H). 

1,107, Synthesis ofiV-(4-bromo-3-(li7-l,2,4-triazol-5-yI)thiophen-2~yI)-2-(7-fluoro-2-oxo-

6-(trifluoromethyl)quinolin-l(2H)-yl)acetamide 
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1.107.1. 2-Bromo-5-fluoro-4-(trifluoromethyl)aniline 
[00518] To a stirring mixture of 3-fluoro-4-(trifluoromethyl)aniline (1.5 g) in DCM (12 

mL) at room temperature was added dropwise a solution of NBS (1.5 g) in DCM (24 mL) over 

15 min. The reaction mixture was stirred at rt for 1.5 h. The product mixture was concentrated 

under reduced pressure to one half of its original volumn. The white solid was filtered off and the 

crude product mixture was further purified via column chromatography. Retention time (min) = 

2.490, method [1], MS(ESI) 257.9 (M+H). 

1.107.2. (E)-Ethyl 3-(2~amino-4-fluoro-5-(trifluoromethyl)phenyl)acrylate 

[00519] 2-Bromo-5-fluoro-4-(trifluoromethyl)aniline (0.97 mmol) and P(otol)3 (0.40 

mmol) were dissolved in triethylamine (2.0 mL) in a glass pressure tube and nitrogen gas was 

bubbled through the solution via a gas dispersion tube for 10 minutes. Ethyl acrylate (1.0 mmol) 

and palladium acetate (0.20 mmol) were added to the reaction mixture and the tube was sealed 

and placed into an oil bath pre-heated to 85 °C for 18 h. The resulting solution was concentrated 

under vacuum and purified via an isco column. Retention time (min) = 2.504, method [1], 

MS(ESI) 278.0 (M+H). 

1.107.3. 7-FluorO'6-(trifluoromethyl)quinolin-2(lH)-one 

[00520] To a stirring mixture of (E)-ethyl 3-(2-amino-4-fluoro-5-

(trifluoromethyl)phenyl)acrylate in 4N HCI in dioxane (10 mL) was added concentrated HCI (2 

mL). The resulting mixture was warmed to 100 °C overnight. The reaction mixture was cooled to 

rt and then slowly quenched with a cold saturated NaHCOs solution until pH > 7. A normal 

aqueous extraction with EtOAc was followed. The crude mixture was taken directly to the next 

reaction without further purification. Retention time (min) = 1.887, method [1], MS(ESI) 232.0 

(M+H). 

1.107.4. Methyl 2-(7-fluoro-2~oxo-6-(irifluoromethyl)quinolin-l(2H)~yl)acetate 

[00521] The title compound was prepared from 7-fluoro-6-(trifluoromethy3)quinolin-

2(lH)-one (T. Sakamoto, Y. Kondo, H, Yamanaka, Chem. Phar. Bull., 33, 1985, 4764) 

according to protocol EC. Retention time (min) = 2.224, method fl], MS(ESI) 304.0 (M+H). 
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1.107.5 2-(7-Fluoro-2~oxo-6-(trifluoromethyl)quinoliii-l(2H)-yl)acetic acid 

[00522] To a stirring solution of methyl methyl 2-(7-fluoro-2-oxo-6~ 

(trifIuoromethyI)quinolin-i(2H)-yI)acetate (0.59 mmol) in THF/water (5:1) was added 

LiOH.HaO (3.0 mmol). The resulting mixture was stirred overnight. The crude product mixture 

was slowly acidified with IN HCI solution and then extracted with EtOAc. The organic phase 

was separated, dried (MgSO.4), filtered, and concentrated under vacuum to give 2-(7-fluoro-2-

oxo-6-(trifluoromethyl)quinolin-l(2H)-yl)acetic acid. Retention time (min) = 1.90, method [1], 

MS(ESI) 290.1 (M+H). 

1.107.6 N-(4-Bromo-3-(lH~l,2,4-triazol-5-yl)thiophen-2-yl)-2-(7-fluoro-2~oxo-6-

(trifluommethyl)quinolin-l(2H)-yl)acetamide 

[005231 N-(4~bromO"3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)~2-(7-fluoro-2-oxo-6-

(trifluoromethyl)quinolin-l(2H)-yl)acetamide was synthesized from 2-(7-fiuoro-2-oxo-6-

(trifluoromethyl)quinolin-l(2H)-yl)acetic acid and 4-bromo-3-(ltf-l,2,4-triazol-5-yl)thiophen-2-

amine according to protocol A. Retention time (min) = 6.276, method [7], MS(ESI) 516.0 

(M+H); !H NMR (300 MHz, DMSO-dg) 5 8.54 (b s, 1H), 8.37 (d, J= 8.24 Hz, IH), 8.20 (d, J = 

9.34 Hz, 1H), 7.89 (d,J= 13.72 Hz, IH), 7.31 (s, 1H),6.81 (d, J~ 9.34 Hz, 1H),5.28(&, 2H). 

1.108. Synthesis of iY-(4-bromo-3-(lH-l,2,4-triazol-5-yl)tMophen-2-yl)-2-(6-

fhioroisoquinolin-5-yl)acetamide 

1.108.1 5-Bromo-6-fluoroisoquinoline 
[00524] To a stirring mixture of 6-fluoroisoquinoline in H2SO4 (5 mL) at 0 °C was 

added solid NBS (1.5 EQ) slowly over 5 min. The reaction mixture was reacted at 0 °C for 1 h. 

To this reaction mixture was added NBS (0.5 EQ). The cold bath was then removed. The 

reaction mixture was reacted until all the starting material was consumed. To this reaction 

mixture was neutralized with a cold solution of NaOH (5N) until the pH of this mixture >10. The 

white solid was filtered off and dissolved in DCM and washed with a solution of NaOH (IN). 

The organic layer was dried over MgS04, filtered, and concentrated under reduced pressure. The 

crude product was purified via a column to give 5-bromo-6-fluoroisoquinoline. Retention time 

(min) = 2.810, method [3], MS(ESI) 226.0 (M+H). 
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1.108.2. tert-Butyl 2-(6-fluoroisoquinolin-5-yl)acetate 

[00525] The title compound was prepared from 5-bromo-6-fIuoroisoquinoline (290 mg) 

using protocol P. The crude product was purified via normal phase chromatography to give tert-

butyl 2-(6-fluoroisoqumoiin-5~yl)acetate. Method[l], MS(ESI) 262.1 [M+H], Retention time = 

1.503 min. 

1.108.3 2-(6-Fluoroi$oquinolin-5-yl)acetic acid 

[00526] To a stirring mixture tert-butyl 2-(6-fluoroisoquinolin-5-yl)acetate (150 mg) in 

HOAc (5 mL) was added 6N HCI (5 mL). The reaction mixture was warmed to 100 °C for 3 h. 

The crude product mixture was concentrated under reduced pressure and directly taken to the 

next reaction without further purification. Method[l], MS(ESI) 206.1 [M+H], Retention time = 

0.313 min. 

1.108.4. N-(4-Br0mo»3-(lff~l,2,4~triazol-5-yl)thiopkeii-2-yl)~2-(6-fluor0is0qmn0lift~5-

yl)acetamide 

[00527] N-(4-bromo-3-(lH-l,2J44riazol-5~yl)thiophen~2-yl)-2-(6-fluoroisoquinolin-5-

yl)acetamide was prepared from 2-(6-fluoroisoquinolin-5-yl)acetic acid and 4-bromo-3-(l/f-

l!2,4-triazol-5-yl)thiophen-2-amine according to protocol A. Retention time (min) = 1.901, 

method [7],MS(EST) 432.0 (M+H);'H NMR (300 MHz, DMSO-^e) . 11.96(bs, IH), 9.58 (s, 

IH), 8.64 (d, J- 6.05 Hz, IH), 8.46 - 8.41 (m, IH), 8.24 (d, J = 6.05 Hz, IH), 7.84 (t, J- 9.34 

Hz, IH), 7.27 (s, IH), 4.46 (s, 2H). 

2.1. Synthesis of 2-(IsoquinoIm-5-yl)-iV-(2-(4-niethyIthiazol-2-yl)thiophen-3-yl)acetarmde 

2.1.1. 4-Methyl-2-(3-nitrothiophen-2-yl)thiazole 
[00528] 4-Methyl-2-(3-nitrothiophen-2-y])thiazoIe was prepared from 2-chloro-3-

nitrothiophene (219 mg, 1.34 mmol) and 4-methyl-2-(tributylstannyl)thiazole (520 mg, 1.34 

Example 2 

Thiophene Thiazole Analogs 

(42) 
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mmol) according to protocol E. Retention time (min) = 2.462, method [1], MS(ESI) 227.0 

(M+H). 

2.1.2. 2-(4-Methylthiazol-2-yl)thiophen-3-amine 

[00529] 2-(4-Methylthiazol-2-yl)thiophen-3-amine was prepared from 4-methyl-2-(3-

nitrothiophen-2-yl)thiazole (69 mg, 0.305 mmol) according to protocol F. Retention time (min) ~ 

1.828, method [1], MS(ESI) 197.0 (M+H). 

2.1.3. 2-(Isoquinolin-S-yl)-N-(2-(4-methylthiazol-2-yl)thiophen-3-yl)acetamide 

[00530] 2-(Isoquinoliri-5-yl)~Ar-(2-(4-methylthiazoI-2-yI)thiophen-3-yI)acetamide was 

prepared from 2-(isoquinolin-5-yl)acetic acid (63 mg, 0.341 mmol) and 2-(4-m.ethylthiazol-2-

yl)thiophen~3-amine (67 mg, 0.341 mmol) accordmg to protocol A. Retention time (min) = 

3.130, method [7], MS(ESI) 366.0 (M+H); *HNMR (300 MHz, CDC13) S 11.55 (s, IH), 9.64 (ss 

1H), 8.60 (d, J= 6.8 Hz.. 1H), 8.39 (d, J= 6.6 Hz, IH), 8.20 (d, J= 8.4 Hz, IH), 8.05-8.08 (m5 

2H), 7.88-7.91 (m, 1H), 7.24 (ds ,7=5.5 Hz, IH), 6.74 (s, IH), 4.31 (s, 2H), 2.45 (s, 3H). 

2.2. Synthesis of 2-(isoquinolin-5-yl)-AH2-(thiazol-4-yl)thiophen-3-yl)acetamide (43) 

Nv I 

2.2.1. 4-(3-Nitrothiophen-2-yl)ihiazole 
[00531] 4-(3-Nitrothiophen-2-yl)thiazole was prepared from 4-(tributylstannyl)thiazoie 

(0.51 g, 1.31 mmol) and 2-chloro-3-mtrothiophene (0.21 g, 1.31 mmol) accordingto protocol E. 

Retention time (min) = 2.012, method [1], MS(ESI) 212.9 (M+H). 

2.2.2. 2-(Thiazol-4-yl)thiophen-3-amine 

[00532] 2-(Thiazol-4-yl)thiophen-3-amine was prepared from 4-(3-nitrothiophen-2-

yl)thiazole (151 mg, 0.828 mmol)) accordingto protocol F. Retention time (min) = 0.544, 

method [1], MS(ESI) 183.0 (M+H). 

2.2.3. 2-(Isoquinottn~5-yl)-N-(2-(thiazol-4-yl)thiophen-3-yl)acetamide 

[00533] 2-(Isoquinolin-5-yl)-AL(2-(thiazol~4-yl)thiophen~3-yl)acetamide was prepared 

from 2-(isoquinolin-5-yl)acetic acid (120 mg, 0.641 mmol) and 2-(thiazol-4-yl)thiophen-3-amine 

(317 mg, 0.641 mmol) according to protocol A. Retention time (min) = 2.147, method [7], 
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MS(ESI) 352.0 (M+H); 5H NMR (300 MHz, CDC13) 6 10.99 (s, 1H), 9.63 (s, IH), 8.59 (<1, 

5.9 Hz, IH), 8.43 (d, J= 1.6 Hz, IH), 8.23-8.42 (m, 2H), 8.04-8.08 (m, 2H), 7.90 (dd, J= 8.1, 

7.2 Hz, IH), 7.18-7.23 (m, 2H), 4.31 (s, 2H). 

2.3. Synthesis of 2~(2-Oxo-3,4-dihydro-l,6-naphthyridin-l(2//)-yl)-7V-(2-(thiazol-4-

yl)thiophen-3-yl)acetamide (44) 

2.3.1. Methyl 2-(2-oxo-3f4-dihydro-l,6-naphthyridin-l(2H)-yl)acetate 

[00534] The title compound was prepared from 3>4-dihydro-l,6-naphthyridin-2(l/f)~ 

one (0.84 g, 5.67 mmol) using protocol K to give methyl 2-(2-oxo-3,4-dihydro-l,6-naphthyridm-

l(2#)-yl)acetate. Retention time (min) - 0.341, method [1], MS(ESI) 221.0 (M+H). 

2.3.2. 2-(2~Oxo-3,4-dihydro-l, 6-naphthyridin-l (2H)-yl)acetic acid 

[00535] Aqueous IN HCI (2 mL) was added to a solution of methyl 2-(2-oxo-3,4-

dihydro-l,6-naphthyridin-l(2/f)-yl)acetate (1.24 g, 5.67 mmol) in acetic acid (5 mL) and the 

resulting mixture was heated to 60 °C for 4 h. The solution was concentrated under vacuum to 

give 2-(2-Oxo-3,4-dihydro-l,6-naphthyridin-l(2iT)-yl)acetic acid. Retention time (min) = 0.275, 

method [1], MS(ESI) 207.0 (M+H). 

2.3.3. 2~(2-Oxo-3,4-dihydro~1,6-naphthyridin-l (2H)-yl)-N-(2-(thiaz,ol-4~yl)thiophen~3~ 

yl)acetamide 

[00536] The title compound was prepared from 2-(2-oxo-3,4~dihydro-l,6-naphthyridin-

l(2tf)-yl)acetic acid (65 mg, 0.32 mmol) and 2-(thiazol-4-yl)thiophen-3-amme (57 mg, 0.32 

mmol) according to protocol A. Retention time (min) = 1.471, method [7], MS(ESI) 371.1 

(M+H); *H NMR (300 MHz, CDC13) 8 11.48 (s, IH), 8.87 (d, J= 1.8 Hz, IH), 8.48-8.76 (m, 

IH), 7.99 (d,J= 5.4 Hz, IH), 7.37 (d, J= 1.8 Hz, 1H), 7.27-2.28 (m, 2H), 7.23 (d, J= 5.4 Hz, 

IH), 4.91 (s, 2H), 3.20-3.25 (m, 2H), 2.96-3.01 (m, 2H). 

2.4. Synthesis of 2-(2-oxo-3,4-dihydroquinolm-l(2i?)-yl)-jV-(2-{thiazol-4-yl)thiophen-3-

yl)acetamide (45) 

[00537] The title compound was prepared from 2-(2-oxo-3,4-dihydroquinolin-l(2H)-

yl)acetic acid (88 mg, 0.43 mmol) and 2-(thiazol-4-yI)thiophen-3-amine (79 mg, 0.43 mmol) 
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according to protocol A. Retention time (min) = 5.703, method [7], MS(ESI) 370.0 (M+H); !H 

NMR (300 MHz, CDC13) 5 11.2 (s, iH), 8.49 9d, J= 2.7 Hz, IH), 8.13 (d, /= 5.4 Hz, IH), 7.19-

7.25 (m, 4H), 7.02-7.08 (m, 2H), 4.81 (s, 2H), 3.05-3.09 (m, 2H), 3.2.85-2.89 (m, 2H). 

2.5. Synthesis of 2-(isoqumolin-5-yl)-Ar-(2-(2-methoxythiazol-4-yl)thiophen-3-

yl)acetamide (46) 

Vs 
H3CO 

2.5.1. 2-Methoxy-4-(3-nitrothiophen-2-yl)thiazole 
[00538] 2-Methoxy-4-(3-nitrothiophen-2-yl)thiazole was prepared from 2-methoxy-4-

(tributylstannyl)thiazole (1.0 g, 2.47 mmol) and 2-chloro-3-nitrothiophene (0.404 g, 2.47 mmol) 

according to protocol E. Retention time (min) = 2.516, method [1], MS(ESI) 242.9 (M+H). 

2.5.2. 2-(2-Methoxythiazol-4-yl)thiophen-3-amine 

[00539] 2-(2-Methoxythiazol-4-yl)thiophen-3-amine was prepared from 2-methoxy-4-

(3-nitrothiophen-2-yl)thiazole (209 mg, 0.862 mmol) according to protocol F. Retention time 

(min) - 1.17, method [1], MS(ESI) 213.0 (M+H). 

2.5.3. 2-(I$oquinolin-5-yl)~N-(2~(2-methoxythiazol-4-yl)thiophen-3~yl)acetamide 

[00540] The title compound was prepared from 2-(isoquinolin-5-yl)acetic acid (72 mg, 

0.36 mmol) and 2-(2-methoxythiazol-4-yl)thiophen-3-amine (78 mg, 0.36 mmol) according to 

protocol A. Retention time (min) = 3.237, method [7], MS(ESI) 382.0 (M+H); ]'H NMR (300 

MHz, CDCI3) 8 10.99 (s, IH), 9.69 (s, IH), 8.60 (d, 7 = 6.5 Hz, IH), 8.39 (d, J= 6.5 Hz, IH), 

8.23 (d, 7=8.4 Hz, 1H), 8.06 (d,7=7.3 Hz, 1H), 7.96 (d, 7= 5.5 Hz, IH), 7.89 (dd, 7= 8.4, 7.3, 

IH), 7.15 (d, 7= 5.5, IH), 6.70 (s, IH), 4.26 (s, 2H), 4.17 (s, 3H). 

2.6. Synthesis of A!-(2-(2-chlorothiazol-4-yl)thiophen-3-yl)-2-(isoqumolin-5-

yi)acetamide (47) 
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„N 

C! 

2.6.1. 2-Chloro~4-(3-nitrothiophen-2-yl)thiazole 
[00541] A solution of 2-methoxy-4-(3-nitrothiophen-2-yl)thiazole (403 mg, 1.66 mmol) 

in POCl3 (2 mL) was heated at 60 °C for 1 h then to 100 °C for a further 2 h. The resulting 

solution was cooled to room temperature and diluted with cold H2O then saturated aqueous 

sodium bicarbonate. The mixture was extracted with methylene chloride and the combined 

organic phases were dried (Na2S04), filtered and concentrated under vacuum to give 2-chloro-4-

(3~nitrothiophen-2-yl)thiazole. Retention time (min) = 2.550, method [1], MS(ESI) 246.9 

(M+H). 

2.6.2. 2-(2-ChlorothiazoI-4-yl)thiophen-3-amine 

[00542] 2-(2~Chlorothiazol-4-yl)thiophen-3-amine was prepared from 2-chloro-4-(3-

nitrothiophen-2-yl)thiazole (307 mg, 1.24 mmol) according to protocol F. Retention time (min) = 

1.579, method [1], MS(ESI) 216.9 (M+H). 

2.6.3. N-(2-(2-chlorothiazol-4~yl)thiophen~3-yl)-2-(isoquinolin-5-yl)acetamide 

[00543] The title compound was prepared from 2-(isoquinolin-5-yl)acetic acid (218 

mg, 1.11 mmol) and 2-(2-chlorothiazol~4-yl)thiophen-3-amine (241 mg, 1.11 mmol) according 

to protocol A. Retention time (min) = 3.049, method [7], MS(ESI) 385.89 (M+H); jH NMR (300 

MHz, CD3OD) 6 9.54 (s, IH), 8.56 (d, J= 6.4 Hz, IH), 8.39 (d, J= 6.4 Hz, 1H), 8.31 (d, 8.1 

Hz, 1H), 8.16 (d, 6.8 Hz, 1H), 7.94 (dd, 8.1, 7.2 Hz, IH), 7.73 (d, J= 5.5 Hz, IH), 7.45 

(s, 1PI), 7.37 (d, 7=5.5 Hz, IH), 4.39 (s,2H). 

2.7. Synthesis of 2-(Isoqumolin-5-yl)-N-(2-(thiazol-2-yl)thiophen-3-yl)acetamide (48) 
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2.7.1. 2-(Thiazol-2-yl)thiophen-3-amine 
[00544} 2-(3-Nitrothiophen-2-yI)thiazoIe was synthesized from 2-chioro-3-

nitrothiophene according to protocol E except that 2-(tributylstannyl)thiazole was used. 

Method[l], MS(ESI) 212.9 [M+H], Retention time = 2.163 min. 2-(Thiazol-2-yl)thiophen~3-

amine was synthesized from 2-(3-nitrothiophen-2-yI)thiazole according to protocol F. 

Method[l], MS(ESI) 183 [M+H], Retention time = 1.718 min. 

2.7.2. 2~(Isoquinolin-5-yl)-N-(2-(thiazol-2-yl)thiophen-3-yl)acetamide 

[00545] [0004] The title compound was prepared from 2-(thiazol-2-yl)thioplien-3 -

amine and 2-(isoquinoIin-5-yl)acetic acid according to protocol A. Preparative HPLC gave 2-

(isoquinoIin-5-yl)-N-(2-(thiazoL2-yl)thiophen-3-yl)acetarnide. Method[7], MS(ESI) 352.1 

[M+H], Retention time = 2.59 min; lH-NMR (300 MHz, CDCh) 5 11.32 (s, IH), 8.26 (d, J= 8.2 

Hz, IH), 8.10-8.09 (m, IH), 8.07 (s, IH), 7.94 (t, J= 7.7 Hz, 1H), 7.35 (d,/= 3.3 Hz, 1H), 

7.31 - 7.24 (m, 4H), 7.10 (d,J = 3.3 Hz, IH), 4.33 (s, 2H). 

2.8. Synthesis of 2-(isoquinoiin-5-yl)-A-(2-(5-methylthiazol-2-yl)thiophen-3-

yl)acetamide (49) 

[00546] This amine was prepared from 2-chloro-3-nitrothiophene using protocols E and 

F. Method[l], MS(ESl) 227.0 [M+H], Retention time = 2.538 min. 

[00547] The title compound was prepared from 2-(isoquinolin-5-yl)acetic acid and 2-

(5-raethyhhiazoI-2-yl)thiopheii-3~amme using Protocol A. Method[7], MS(ESl) 366.0 [M+H], 

Retention time = 3.157 min; 'H-NMR (300 MHz, CDCI3) 8 11.24 (s, IH), 9.67 (s, IH), 8.57 (d, J 

= 6.6 Hz, IH), 8.30 (d, 6.6 Hz, IH), 8.26 (d, J= 8.24 Hz, 1H), 8.08 - 8.04 (m, 2H), 7.96 -

7.91 (m, IH), 7.20 (d, 7= 5.5 Hz, IH), 6.97 (d,/= 1.1 Hz, IH), 4.31 (s, 2H), 2.43 (d, J= 1.1 Hz, 

3H). 

2.9. Synthesis of 2-(4-(3~(piperidin-l-yl)propoxy)phenyI)-A-(2~(thiazoI-4-yl)thiophen-3-

yl)acetamide (50) 

2.8.1. 2-(5-Methylthiazol-2-yl)thiophen-3-amine 

2.8.2. 2-(Isoquinolin-5-yl)-N-(2-(5-mcthylthiazol-2-yl)thiophen-3-yl)acetamide 
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2.9.1. 2-(ThiazoI-4-y!)thiophen-3-amine 
[00548] This amine was prepared from 2-chloro-3-nitrothiophene using Protocols E 

and F except that 4~(tributylstannyl)thiazole was used. Method[l], MS(ESI) 183.0 [M+H], 

Retention time = 0.518 min. 

2.9.2. 2-(4-(3-(Piperidin-l~yl)propoxy)phenyl)-N-(2-(thiazof-4-yl)thiophen-3-yl)acetamide 

[00549] The title compound was prepared from 2-(thiazol-4-yl)thiophen-3~amine and 

2-(4-(3-(piperidin-l-yl)propoxy)phenyl)acetic acid using protocol X. Method[7], MS(ESI) 442.1 

[M+H], Retention time = 3.586 min; ^I-NMR (300 MHz, CDCb) 8 10.8 (s, IH), 8.54 - 8.53 (m, 

IH), 8.13 - 8.11 (m, IH), 7.33 - 7.30 (m, 2H), 7.25 - 7.17 (m, 2H), 6.90 (d, 8.8 Hz, 2H), 

4.08 (t, J= 4.95 Hz, 2H), 3.74 (m, 3H), 3.28 - 3.21 (m, 2H), 2.72 - 2.61 (m, 2H), 2.40 - 2.20 (m, 

6H), 2.05-1.91 (m, 3H). 

2.10. Synthesis of 7V-(3-(benzo[rf]thiazol-2-yl)-4-niethylthiophen-2-yl)-2-(isoqumoIin-5-

vl)acetamide (51) 

[00550] The title compound was prepared from 2-(isoquinolin-5-yl)acetic acid and 3-

(benzo[d]thiazoJ-2-yl)-4-rnethylthiophen-2-amine using Protocol B except that triethylamine was 

also added. MS(ESI) 416.0 [M+H], Retention time - 2.86 min; XH-NMR (300 MHz, CDCh) 5 

9.40 (s, IH), 8.57 (d, J= 6.04 Hz, IH), 8.10 - 8.07 (m, 2H), 8.0 (d, J= 6.6 Hz, IH), 7.90 - 7.88 

(m, IH), 7.83 -7.77 (m, 1H), 7.71 - 7.68 (m, IH), 7.55 - 7.51 (m, IH), 7.42 - 7.37 (m, 1H), 

6.56 (s, IH), 4.39 (s, 2H), 2.56 (s, 3H). 

2.11. Synthesis of N-(4-cyano-3-(thiazol-2-yl)thiophen-2-yI)-2-(2-0xo-6-

(trifIuoromethyl)quinoIin-I(2//)-yI)acetamide 
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2.11.1. (E)-Ethyl 3-(2-ammo-5-(trifluoromethyl)phenyl)acrylate 
[00551] To a mixture of 2-bromo-4-(trifluorometIiyI)amIme (5g, 20.83 mmol), 

triethylamine (4.4 mL, 31.2 mmol) and. P(o-tol)3 (2.5 g, 8.33 mmol) in DMF (42 mL, 0.5 M) in a 
glass pressure tube under nitrogen gas were added ethyl acrylate (2.3 g, 23 nrmol) and palladium 
acetate (940 mg, 4.167 mmoi). The tube was sealed and heated to 120 °C for 18 h. The resulting 
solution was concentrated under vacuum and purified by column chromatography. Retention 
time(min) = 2.532, method [1], MS(ESI) 260.1 (M+H). 

2.11.2. 6-(Trifluoromethyl)quinolin-2(lH)-one 

[00552] To a stirring mixture of (E)-ethyl 3-(2-amino-5-

(trifluoromethyl)phenyl)aciylate (4g, 15.4 mmol) in 4N HCI in dioxane (20 mL) was added 

concentrated HCI (3 mL). The resulting mixture was warmed to 100 °C overnight. The reaction 

mixture was cooied to rt and then slowly quenched with a cold saturated NaHCOs solution until 

pH > 7. A normal aqueous extraction with EtOAc was followed. The crude mixture was taken 

directly to the next reaction without further purification. Retention time(min) = 1.849, method 

[1],MS(ESI) 214.0 (M+H). 

2.11.3. Ethyl 2-(2-oxo-6-(trifluoromeihyl)quinolin-l(2H)-yl)acetate 

[00553] To a stirring mixture of the above crude 6-(trifiuoromethyI)quinolin-2(lH)-one 

in DMF/THF (0.5 M, 1:1) at rt was added NaH portionwise (1.2 g, 30.88 mmol) over 15 min. 

The reaction mixture was stirred at rt for additional 20 min before a solution of bromo methyl 

acetate (4.73 g, 30.88 mmol) in THF was added. The resulting mixture was stirred at rt until the 

starting material was consumed. The mixture was slowly quenched with brine and extracted with 

EtOAc. The crude product mixture was purified by column chromatography (3.6 g, 82% in two 

steps). Retention time (min) = 2.042, method [I ], MS(ESI) 286.1 (M+H). 

2.11.4. 2-(2-Oxo-6-(trifluoromethyl)quinolin-l(2H)-yl)acetic acid 

[00554] To a stirring solution of methyl 2-(2-oxo-6-(trifluoromethyl)quinolin-l(2H)~ 

yl)acetate (4.8 g, 16.8 mmol) in THF/water (25 mL/5 mL, 5:1) was added Li0H-H20 (3.52 g, 

84.2 mmol). The resulting mixture was stirred overnight. The crude mixture was slowly acidified 

with IN HCI and then extracted with EtOAc. The organic phase was dried (MgS04), filtered and 

concentrated under vacuum to give 2-(2~oxo-6-(trifhioromethyl)quinolin-l(2H)-yl)acetic acid 

(4.3 g). Retention time (min) — 3.005, method [7], MS(ESI) 272.1 (M+H). 

2.11.5. 5-Nitro-4-(thiazol-2-yl)thiophene-3-carbonitrile 
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[00555] A mixture of 4-bromo-5-nitrothiophene-3~carbonitrile (0.5g, 2.1mmol), 2-

(tributylstannyl)thiazole (i.2g, 3.2mmoI), dioxane (3.5mL), and 

tetrakis(triphenylphosphme)palladium("0) (0.23g, 0.21 mmol) was heated by microwave to 130 °C 

for 30 min under nitrogen. The reaction mix was concentrated under reduced pressure, and the 

resulting dark oil was purified by column chromatography using a mobile phase of 20% 

EtOAc/hexanes to give 5-nitro-4-(thiazol-2-yl)thiophene-3-carbonitrile (180mg) as an oil. 

LCMS of this material revealed an m/z of 238.0 with a retention time of 1.807min method [1]. 

2.11.6. 5-Amino-4-(thiazol-2-yl)thiophene-3-carbonitrile 

[00556] A 30mL reaction vial was charged with 5-nitro-4-(thiazol-2-yl)thiophene-3-

carbonitrile (180mg, 0.76mmol) and AcOH (3mL). A spatula tip of iron dust was added and the 

reaction vial was heated to 60 °C for 20min. The reaction mixture was cooled to 23 °C and 

partitioned between methylene chloride and sodium bicarbonate solution. The organic solution 

was dried over sodium sulfate and concentrated to give 5-amino-4-(thiazol-2-yl)thiophene-3-

carbonitrile as a red solid. LCMS showed an m/z of 208.0 with a retention time of 2.016min 

using method [1]. 

2.11.7. N-(4-Cyano-3-(thiazol-2-yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-

1 (2H)-yl)acetamide 

[00557] [0005] The title compound was prepared from 5-amino-4-(1hiazol-2-

yl)thiophene-3-carbonitrile (27Img, Immol) and 2-(2-oxo-6-(trifluoromethyl)quinoliii-l(2H)-

yl)acetic acid (0.76mmol) according to protocol A. The crude product was purified by column 

chromatography (35%EtOAc/hexanes) and HPLC to give N-(4-cyano-3-(fhiazoJ-2-yl)thiophen-

2-yl)~2-(2-oxo-6-(trifluoromethyl)quinolin-l(2H)-yl)acetamide (24.mg) as a white solid with an 

m/z of 461.1 and retention of 7.348min using the [7] LCMS method. !H-NMR (300MHz, 

CDC13) 5 13.21 (s, IH), 7.93 (m, 2H), 7.86 (dd, .7=8.9,1.8Hz, IH), 7.58 (s, IH), 7.54 (d, 

./=3,4Hz, IH), 7.46 (d, J=8.8Hz, 1H), 7.31 (d, J=3.3Hz, 1H), 7.00 (d, J=9.6Hz, 1H), 5.35 (s, 2H). 
13C-NMR (75MHz, CDCI3) 6 165.3, 161.7, 161.0, 140.8, 140.0, 139.9, 129.4,128.0, 126.5, 

122.7, 120.4, 117.8, 115.9, 115.0, 114.7, 106.0, 46.3. 

2.12, Synthesis of Ar-(4-cyano-3-(thiazo}-2-yI)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-l,5-

naphthyridin-l(2H)-yl)acetamide 
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CN 

[00558] The title compound was prepared from 5-amino-4-(thiazol-2-yl)thiophene-3-

carbonitrile (67mg, 0.32mmol) and 2-(2-oxo-3,4-dihydro-l,5-naphthyridin-l(2H)-yl)acetic acid 

(1 OOmg, 0.48mmol) according to protocol A. The crude product was purified by column 

chromatography (2%methanol/'methylene chloride) and HPLC to give N-(4-cyano-3~(thiazol-2-

yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-l>5-naphthyridin-l(2H)-yl)acetamide (5.4mg) as a white 

solid. LCMS m/z 396.1, method [7] retention time 2.61 Imin. !H-NMR (300MHz, CDCh) 5 

8.39 (d, J= 4. lHzs IH), 7.76 (d, 7=3.3Hz, 2H), 7.62 (s, IH), 7.58 (d, 7=7.4Hz, IH), 7,44 (m, 2H), 

3.46 ft, 7=7.1 Hz, 2H), 3.02 (t, 7=7.2Hz, 2H). 

Synthesis of Ar-(4-bromo-3-(thiazol-2-yl)thiophen-2-yI)-2-(2-oxo-3,4-dihydro-l»5-

n ap h thy ridin-1 (2//)-yI)acetamide 

2.13.1. 2-(4-Dromo-2-nitrothiophen-3-yl)ihiazole 
100559] A mixture of 3,4-dibromo-2-nitrothiophene (242mg, 0.85mmol), 2-

(tributylstannyl)tliiazole (315mg, 0.84mmol), Pd(Ph3P)4 catalyst (194mg, 0.17mmol) and 

dioxane (0.9mL) was heated in the microwave to 130 °C for 25min. The reaction mixture was 

diluted with EtOAc and filtered to remove solids. The remaining organic solution was washed 

with saturated, aqueous solutions of sodium bicarbonate and salt before drying over sodium 

sulfate. The organic was concentrated under reduced pressure to give a dark oil. The crude 

product was purified by column chromatography (30%EtOAc/hexanes) to give 2-(4-bromo-2-

nitrothiophen-3-yl)thiazole (210mg). LCMS m/z of 289.1/291.1 with a retention time of 

2.043min on the [1] method. 

2.13.2. 4-Bromo-3-(thiazol-2-yl)thiophen-2-amine 
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(00560] The title compound was prepard from 2-(4-bromo-2-nitrothiophen-3-

yl)thiazole (120mg, 0.41mmoi) according to the procedures of Example 2.11.6 to give 4-bromo-

3-(thiazol-2-yl)thiophen-2-amine as a dark residue (90mg). LCMS m/z of 260.9/292.9 with a 

retention time of 6.003min in the [7] method. 

2.133. N-(4-Bromo~3-(thiazol-2-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-l,5~naphthyridin-

1 (2H)-yl)acetamide 

[00561] The title compound was prepared from 4-bromo-3-(thiazol-2-yl)thiophen-2-

amine (90mg, 0.35mmol) and 2-(2-oxo-3.4-dihydro-l,5-naphthyridin-l(2H)-yl)acetic acid 

(105mg, 0.52mmol) according to protocol A. The crude product was purified by HPLC to give 

A'"--(4-bromo~3-(thiazoI~2-yl)thiophen~2-yl)-2-(2~oxo~3,4-dihydro-l,5-naphthyridm~l(2if)-

yl)acetamide (24mg) as a white solid. LCMS m/z 449.0/451.0 and retention of 4.019min using 

method [7]. 'li-NMR (300 MHz, CDCU) 5 8.39 (d, J=5.2-Hz, IH), 7.76 (d, J=3.3Hz, IH), 7.70 

(d, .7=8.3Hz, IH), 7.51 (dd, >8.4,5.3Hz, 1H), 7.34 (d, J= 3.4, 1H), 6.94 (s, IH), 4.09 (s, 2H), 

3.49 (t, /-7.2Hz, 2H), 3.00 (t, /=7.2Hz, 2H). 

2.14. Synthesis of jV-(4-chloro-3-(thiazol-2-yl)thiophen-2-yl)-2-(2-oxa-3,4-dihydro-l,5-

naphthyridm-l(2£Z)-yl)acetamide 

2.14.1. 2-(4-Chloro-2-nitrothiophen-3-yl)thiazole 
[00562] A mixture of 2-(4-bromo-2-nitrothiophen-3-yl)thiazole (120mg, 0.41mmol), 

CuCl (240mg) in dioxane (1.5mL) and 5 drops of DMF was heated to 110 °C for lh by 

microwave. Hie reaction mixture was diluted with EtOAc and washed with saturated, aqueous 

sodium bicarbonate and brine before drying over sodium sulfate. It was concentrated under 

reduced pressure to give 2-(4-chloro-2-nitrothiophen-3-yl)thiazole as a yellow residue (lOOmg). 

LCMS m/z of 246.9/249.0 with a retention time of 3.994min on the [7] method. 

2.14.2. 4-Chloro~3-(thiazol-2-yl)thiophen-2-amine 

[00563] The title compound was prepared from 2-(4-chIoro-2-nitrothiophen-3-

yl)thiazole (lOOmg, 0.4mmol) according to the procedures of Example 2.11.6 to give 4-chloro-3-
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(thiazol-2-yI)thiophen-2-amine as a dark residue (90mg). LCMS m/z of 217.0/218.9 with a 

retention time of2.426min in the [1] method. 

2.14.3. N-(4~Chloro-3-(thiazol-2-yl)thiophen-2-yl)-2-(2-oxo-3A-dihydro-l,5-naphthyridin-

1 (2H)~yl)acetamide 

[00564] The title compound was prepared from 4-chloro-3-(thiazol-2-yl)thiophen-2-

amine (OAmmol) and 2-(2-oxo-3,4-dihydro-],5-naphtliyjidiu-l(2H)-yl)acetic acid (165mg, 

0.8mmol) according to protocol A. The crude product was purified by column chromatography 

(4% methanol/methylene chloride) and HPLC to afford N-(4-chloro-3-(thiazol-2-yl)thiophen-2-

yl)-2-(2-oxo-3,4-dihydro-l,5~naphthyridin-l(2H)-yl)acetamide (2.1mg) as a white solid. LCMS 

m/z of 405.1/407.1 and retention of 3.670min using the [7] LCMS method. ^-NMR (300MHz, 

CDCL) 8 8.36 (d, 7=4.9Hz, IH), 7.71 (d, 7=3.4Hz, IH), 7.57 (d, 7=8.1Hz, IH), 7.42 (dd, 

7=8.1,5.1Hz, IH), 7.36 (d, 7=3.4, IH), 6.82 (s, IH), 4.92 (s, 2H), 3.44 (t, 7-7.1Hz, 2H),3.01 (t, 

7=7.1Hz, 2H). 

2.15. Synthesis of N-(4-chloro-3-(thiazol-2-yl)thiophen~2-yl)-2-(8-

(trifluoromethyl)quinoIin-5-yl)acetamide 

[00565] The title compound was prepared from 4-chloro-3-(lH-l,2,4-triazol-5-

yl)thiophen-2-amine (150mg, 0.75mmol) and 2-(8-(trifluoromethyl)quinolin-5-yl)acetic acid 

(148mg, 0.58mmol) according to protocol A. The crude product was purified by column 

chromatography (35%EtOAc/hexanes) to give N-(4-chloro-3-(thiazol-2-yl)thiophen-2-yl)-2-(8-

(trifluoromethyl)quinolin-5-yl)acetamide (35mg) as a white solid. LCMS m/z of 438.1/440.1 

and retention of 5.789min using the [7] LCMS method. SH-NMR (300MHz, DMSO-d6) ft 9.06 

(dd, 7-4.2,L6H.z, IH), 8.64 (dd, 7=8.7,1.6Hz, 1H), 8.26 (d, 7=7..6Hz, IH), 7.83 (d, 7=7.5 Hz, IH), 

7.72 (dd, 7=8.6,4.2Hz, IH), 7.13 (s, IH), 4.56 (s, 2H). 

2.16. Synthesis of A-(4-cyano-3-(thiazol-4-yI}thiophen-2-yl)-2-(2-oxo-6-

(trifiuoromethyr)quinolin-l(2/r>-yl)acetamide 

2.16.1. 5-Nitro-4-(thiazol-4-yl)thiophene-3-carbonitrile 
[00566] A microwave vial equipped with a stir bar was added 4-bromo-5~ 

nitrothiophene-3-carbonitrile (0.15 g, 0.66 mmole) and tetrakis(triphenyiphosphinc)palladium (0) 
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(0.077 g, 0.066 mmol) and then purged with N2 (g) inlet prior to addition of 4-

(tributylstannyl)thiazoie (0.42 g, 1.13 mmol), dioxane (1.2 mL) and few drops of DMF. The 

reaction mixture was heated at 110'C for 30 min and then concentrated under reduced pressure. 

Purification by flash chromatography (silica, 50:50 ethyl acetate/hexane) gave 5-nitro-4-(thiazol-

4-yl)thiophene-3-carbonitrile (71 mgs, 45%) Retention time (min) =1.656, method [4], MS(ESl) 

238.0 (M+H). 

2.16.2. 5-amino-4-(thiazol-4-yl)thiophene-3-carbonitrUe 

Protocol O: 
|00567] To a solution of 5-nitro-4-(Uiiazoi-4-yi)thiophene-3-carbomtriIe (0.071g, 0.31 

mmol) in ethyl acetate (3 mL) was added tin (II) chloride dihydrate (0.29 g, 1.27 mmol). The 

reaction mixture was heated in an oil bath set at 70°C under condenser. After 20 min. the mixture 

was cooled to RT and concentrated under reduced pressure. Purification by flash 

chromatography (silica, 40:60 ethyl acetate/hexane) gave 5-amino~4-(thiazol-4-yl)thiophene-3-

carbonitrile (24 mgs, 38%) Retention time (min) =1.837, method [4], MS(ESI) 208.0 (M+H). 

2.16.3. N-(4-Cyano-3-(thiazol-4-yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-
1 (2H)yl)acetamide 

[00568] The title compound was prepared from 2-(2-oxo-6-(trifluoromethyl)quinolin-

l(2/7)-yl)acetic acid (0.047g, 0.17 mmol) and 5-amino-4-(thiazol-4-yl)thiophene-3-carbonitrile 

(0.024g, 0.12 mmol) accordingto protocol A. The desired product was submitted to prep HPLC 

for further purification. Retention time (min) = 7.57, method [7], MS(ESI) 461.1 (M+H). lH 

NMR (CDCI3) 8 12.73 (s5 IH), 8.60 (d, /= 2.4 Hz, IH), 8.14 (d, /= 2.4 Hz, IH), 7.92-7.89 (m, 

2K), 7.89 (d, 9.3 Hz, IH), 7.59 (s, IH), 7.48 (d, J~ 8.9 Hz, IH), 6.96 (d, ,/= 9.3 Hz, IH), 

5.30 (s, 2H). 

2.17. Synthesis of A/-(4-cyano-3-(thiazol-5-yI)thiophen-2-yI)-2-(2-oxo-6-

(trifluoromethyl)qumolin-l(2/7)-yl)acetamide 

2.17.1. 5-Nitro-4-(thiazol-5-yl)thiophene-3-carboniirile 
Protocol R: 

[00569] A microwave vial equipped with a stir bar was added 4-bromo-5-

nitrothiophene-3-carbonitrile (0.24 g, 1.05 mmole) and tetrakis(triphenylphosphine)palladium (0) 
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(0.14 g, 0.12 mmol), copper iodide (0.028 g, 0.15 mmol) and then purged with N2 (g) inlet prior 

to addition of 5-(tributylstannyl)thiazole (0.63 g, 1.67 mmol), dioxane (2.3 mL) and few drops of 

DMF. The reaction mixture was heated at 110°C for 30 min and then concentrated under reduced 

pressure. Purification by flash chromatography (silica, 40:60 ethyl acetate/hexane) gave 5-nitro-

4-(thiazol-5-yl)thiophene-3-carbonitrile (153 mgs, 61%) Retention time (min) = 1.715, method 

[4], MS(EST) 238.0 (M+H). 

2.17.2. 5-Amino-4-(thiazol-5-yl)thiophene-3-carbonitrile 

[00570] 5-Amino-4-(thiazol-5-yl)thiophene-3-carbonitrile was prepared from 5-nitro-4~ 

(thia.zol-5~yl)thiophene-3-ca.rbonitrile (0.15 g, 0.65 mmol) according to protocol Q. Retention 

time (min) = 1.520, method [7], MS(ESI) 208.0 (M+H). 

2.17.3. N-(4-Cyano-3-(thiazol-5-yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolm-

1 (2H)-yl)acetamide 

[00571] The title compound was prepared from 2-(2-oxo-6-(trifluoromethyl)quinolin-

l(2#)-yl)acetic acid (0.047 g, 0.17 mmol) and 5-amino-4-(thiazol-5-yi)thiophene-3-carbonitriie 

(0.055, 0.26 mmol) according to protocol A. The crude product was purified by prep HPLC. 

Retention time (min) = 5.989, method [7], MS(ESI) 461.1 (M+H). *HNMR (CDCU) § 9.95 (s, 

IH), 7.91-7.85 (m, 4H) 7.78(d, 8.7 Hz, IH), 7.63 (s, IH), 6.84 (d, 8.7 Hz, 1H), 5.06 (s, 

2H). 

2.18. Synthesis of.¥-(3-(beuzo[//]thiazo]-2-y])-4-cyaiJotbiophen-2-yl)-2-(2-oso-l,5-

naphthyridm-l(2H)-yl)acetamide 

2.18.1. 5-Nitro-4-(benzo[djthiazol-2-yl)thiophene-3-carbonitrile 
[00572] 5-nitro-4-(benzo[d]thiazol-2-y l)thiophene-3-carbomtrile was prepared from 4-

bromo-5-nitrothiophene-3-carbonitrile (0.16 g, 0.67 mmol) and 2-

(tributylstanny!)benzo[<i]thiazole (0.45 g, 1.07 mmol) according to protocol R. Retention time 

(min) - 0.381, method [4], MS(ESI) 288.0 (M+H). 

2.18.2. 5-Amino-4-(benzo[d}thiazo}~2-yl)thiophene-3-carbonitrUe 
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[00573] 5~amino-4-(benzoF^thiazol-2-yl)thiophene~3-carbonitrile was prepared from 

5-nitro-4-(benzo[J]tliiazol-2-yl)thiophene-3~cai-bonitrile (0.27 g, 0.92 mmol) according to 

protocol Q. Retention time (min) = 2.579 method [4], MS(ESI) 258.0 (M+H). 

2.18.3. N-(3-(benzo[ilithiazol-2-yl)-4-cyanothiophen-2-yl)-2-(2-oxo-l,5-naphihyridin-l(2H)-

yl)acetamide 

[00574] The title compound was prepared from 2-(2-oxo-l,5-naphthyridm-l(2#)-

yl)acetic acid (0.040 g, 0.19 mmol) and 5-amino-4-(benzo[d]thiazol~2-yl)thiophene-3-

carbo'nitrile (0.073 %, 0.28 mmol) according to protocol A. The cmde product was purified by 

prep HPLC. LCMS retention time (min) — 5.122, method [12], MS(ESI) 446.1 (M+H). lH 

NMR (CDCU) 6 13.38 (s, 1H), 8.32 (d, ,/= 5.6 Hz, IE), 7.99(d, ,/= 7.5 Hz, IH), 7.94 (d, J - 7.5 

Hz, IH), 7.62 (s, IH), 7.58 (d, J= 8.4 Hz, IH), 7.54 (d, J= 8.4 Hz, IH), 7.47-7.42 (m, IH), 7.35-

7.30 (m, IH), 4.95 (s, 2H), 3.33-3.28 (m, 2H), 2.99-2.94 (m, 2H). 

2.19. Synthesis of 2-(2-oxo-6-(trifluoromethyI)qmnolm-l(2//)-yl)-Ar-(2-(thiazol-4-

yl)thiophen-3-yl)acetamide 

[00575] The title compound was prepared from 2-(thiazol-4-yIjthiopheu-3-amine and 

2-(2-oxo-6-(trifluoromethyl)quinolin-l(2if)-yl)acetic acid according to protocol A. Retention 

time (min) = 6.485, method [7], MS(ESI) 436.1 (M+H); ®H NMR (300 MHz, CD3C1) 5 11.32 (s, 

IH), 8.51 (d, J= 1.5 Hz, IH), 8.04 (d,,/= 5.5 Hz, IH), 7.92 (d, J= 10.2 Hz, IH), 7.90(s, IH), 

7.80 (d, 8.9 Hz, IH), 7.50 (d, J= 8.9 Hz, IH), 7.22 (d, ./ = 1.4 Hz, IH), 7.20 (d, J~ 5.5 Hz, 

1H), 7.03 (d, J = 9.7 Hz, IH), 5.23 (s, 2H). 

Example 3 

Synthesis of Thiophene Oxazoles 
3.1. Synthesis of 2-(4-methoxyphenyl)-AT-(2-(oxazoI-2-yJ)thiophen-3-yl)acetamide (52) 

3.1.1. 2-(3-Nitrothiophen-2-yl)oxazole 
[00576] 2-(3-nitrothiophen-2-yl)oxazole was prepared from 2-(tributylstannyl)oxazole 

(0.94 g, 2.62 mmol) and 2-chloro-3-nitrothiophene (0.429 g, 2.62 mmol) according to protocol E. 

Retention time (min) = 1.794, method [1], MS(ESI) 197.0 (M+H). 

3.1.2. 2-(Oxazol-2-yl)thiophen-3-amine 
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[00577J 2-(OxazoI-2-yI)thiophen-3-amine was prepared from 2-(3~nitroth.iophen-2~ 

yljoxazole (250 mg, 1.27 mmol)) accordmg to protocol F. Retention time (min) = 1.388, method 

[1], MS(ESI) 167.0 (M+H). 

3.1.3. 2-(4~Methoxyphenyl)-N-(2~(oxazol-2-yl)thiophen-3-yl)acetamide 

[00578] 2-(4-methoxyphenyl>AL(2-(oxazol-2-yl)thiophen-3-yl)acetamide was prepared 

from 2-(4-methoxyphenyl)acetic acid 64 mg, 0.385 mmol) and 2-(oxazol-2-yl)thiophen-3-amine 

(64 mg, 0.385 mmol) according to protocol A. Retention time (min) = 6.845, method [7], 

MS(ESI) 315.1 (M+H); !HNMR (300 MHz, CDC13) 5 10.59 (s, IH), 8.17 (d, J= 5.2 Hz, IH), 

7.52 (s, IH), 7.2B-7.37 (m, 3H), 6.94-6.99 (m, 3H), 3.85 (s, 3H), 3.66 (s, 2H). 

3.2. Synthesis of 2-(isoquinoiin-5-yI)-iV-(2-(oxazoI-2-yI)thiophen-3-yI)acetamide (53) 

[00579] 2-(Isoquinolin-5-yl)-Ar-(2-(oxazol-2~yl)thiophen-3-yl)acetamide was prepared 

from 2-(isoquinolin-5-yl)acetic acid (48 mg, 0.246 mmol) and 2-(oxazo]-2-yl)thioplien-3-amine 

(41 mg, 0.246 mmol) according (o protocol A. Retention time (min) = 2.206, method [7], 

MS(ESI) 336.1 (M+H); lHNMR (300 MHz, CDCI3) 5 10.79 (s, IH), 9.71 (s, IH), 8.59 (d, J= 

6.5 Hz, IH), 8.36 (d, 6.5 Hz, IH), 8.28 (d, ,7-8.2 Hz, IH), 8.07-8.13 (m, 2H), 7.95 (dd, J-

8.3, 7.3 Hz, IH), 7.55 (s, IH), 7.36 (d, J= 5.3 Hz, IH), 6.95 (s, IH), 4.36 (s, 2H). 

3.3. Synthesis of A^44&romo-3^oxazol-2-yI)thiophen-2-•yl)•-2••(2-oxo-3,4-dihydro•-X,5-

naphthyridm4(2i?)-yl)acetamide 

3.5.1. 2-(4-Bromo-2-nitrothiophen-3-yl)oxaz,ole 
[00580] A mixture of 3,4-dibromo-2-nitrothiophene (0.166 mg, 0.581 mmol), 

Pd(PPh3)4 (67 mg, 0.0581 mmol) and 2-(tributylstannyl)oxazole (250 mg, 0.698 mmol) in DMF 

(1.1 mL) was evacuated and purged with nitrogen three times. The reaction mixture was heated 

to 90 °C for 18 h and the resulting solution was cooled to room temperature and diluted with 

Et20. The solution was washed with brine and the organic phase was separated, dried (NaoSCV), 

filtered, concentrated under vacuum and purified on a silica gel column (eluant hexane/ethyl 

acetate, 20/1 to 1/1, v/v) to give 2-(4-bromo-2-nitrothiophen-3-yl)oxazole (107 mg, 67%). 

Retention time (min) - 1.948, method [1], MS(ESI) 274.9 (M+H). 

3.3.2. 4~Bromo-3-(oxazol-2-yl)thiophen-2-amine 
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[00581] The title compound was prepared from 2-(4-bromo-2-nitrothiophen-3-

yl)oxazole (224 mg, 0.814 mmol) using the procedures of Example 2.11.6 to give 4-bromo-3-

(oxazoi-2-yl)thiophen-2-amine which was used without further purification. Retention time 

(min) = 2.131, method [1], MS(ESI) 244.9 (M+H). 

1 (2H)-yl)acetamide 

[00582] The title compound was prepared from 2-(2-oxo-3,4-dihydro-l,5-naphthyridin-

l(2H)-yl)acetic acid (85 mg, 0.416 mmol) and 4-bromo-3-(oxazol-2-yl)thiophen-2-amine (51 

mg, 0.208) mmol) according to protocol A. Retention time (min) = 3.245, method [7], MS(ESI) 

433.0 (M+H); lH NMR (300 MHz, CDC13) 5 8.39 (dd, J= 5.1,1.0 Hz, IH), 7.72 (s, IH), 7.55 

(d, J= 7.0 Hz, IH), 7.45 (dd, J = 8.4, 5.5 Hz, IH), 7.17 (s, IH), 6.94 ($, IH), 4.93 (s, 2H), 3.51-

3.46 (m, 2H), 3.05-3.00 (m, 2H). 

3.4. Synthesis of N-(4-cyano-3-(oxazol-2-yl)thiophen-2-yl)-2-(2-oxo-6-

(trifluoromethyl)qumolin-l(2H)-yl)acetamide 

[00583] The above titled compound (34 mg, 18%) was synthesized from 4-bromo-5-

nitrothiophene-3-carbonitrile (203 mg, 0.87 mmol) and 2-tributylstannyloxazole (0.27 mL, 1.29 

mmol), tetraMs(triphenylphosphine)palladium(0) (103 mg, 0.089 mmol) and copper(I) iodide (16 

mg, 0.084 mmol) according to methods described herein. LCMS method [4], retention time = 

1.62 min; MS(EST) 222.0 (MH+). 

3.4.2. 5-Amino-4-(oxazol-2-yl)thiophene-3-carbonhrile 

[00584] The title compound was prepared from 5-nitro-4-(oxazol-2-yl)thiophene-3-

carbonitrile (34 mg, 0.15 mmol) using protocol Q. Flash chromatography (EtOAc/hexanes 

elution) gave desired product (20.8 mg, 71%): Rf — 0.84 (60% EtOAc/hexanes, silica); HPLC 

method [4], retention time - 1.673 min; MS(ESI) 192.0 (MH+). 

3.4.3. N-(4'Cyano~3-(oxazol-2-yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)quinolin-

1 (2H)-yl)acetamide 

3.3.3. N-(4-Bromo-3-(oxazol-2-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-I,5-naphthyridin-

3.4.1. 5-Nitro-4-(oxazo1-2-yl)thiophene-3-carbonitrile 
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[00585] The title compound was synthesized from 5-amino-4-(oxazol-2~yl)thiophene-

3-carbonitrile (21 mg, 0.11 mmol) and 2-(2-oxo-6-(trifluoromethyl)quinolm-l(2H)-yl)acetic acid 

(30 mg, 0.11 mmol) according to protocol A. The product was purified by HPLC. LCMS 

method [7], retention time = 6.70 min; MS(ESI) 445.0 (MHt); !HNMR (300 MHz, CD3OD) 8 

8.19 (d, 9.8 Hz, 2H), 7.95-7.80 (m, 3H), 7.85 (d, J- 1.8 Hz, IH), 7.08 (d, /= 0.8 Hz, IH), 

6.90 (d, J= 9.6 Hz, 1H), 5.45 (s, 2H). 

Example 4 

Synthesis of Thiophene Oxadiazoles 
4.1. Synthesis of 2-(4-methoxyphenyl)-Ar-(3-(5-methyI-l,2,4-oxadiazoI-3-yI)thiophen-2-

yl)acetamide (54) 

4.1.1. N-(3-Cyanothiophen-2-yl)-2-(4~methoxyphenyl)acetamide 
[00586] iV-(3-cyanothiophen-2-yl)-2-(4-methoxyphenyl)acetamide was prepared from 

2-(4-methoxyphenyl)acetic acid (1.37 g, 8.29 mmol) and 2-aminothiophene-3-carbonitrile (1.03 

g, 8.29 mmol) accordingto protocol B. Retention time (min) = 2.150, method [1], MS(ESI) 

273.0 (M+H). . 

4.1.2. N-(3-(N'-Hydroxycarbamimidoyl)thiophen-2-yl)~2-(4-methoxyphenyl)-acetamide 

[00587] To a solution of 7V-(3-cyanothiophen-2-yl)-2-(4-methoxyphenyl)acetamide 

(234 mg, 0.859 mmol) in a mixture of ethanol (5 mL), methylene chloride (0.5 mL) and 

triethylamine (202 pL, 1.46 mmol) was added hydroxylamine hydrochloride (90 mg, 1.29 

mmol). The resulting solution was stirred at room temperature for 18 h and was subsequently 

diluted with saturated aqueous sodium bicarbonate and extracted with ethyl acetate. The organic 

phases were combined, dried (Na2S04), filtered, concentrated under vacuum and purified on a 

silica gel column (eluant hexane/ethyl acetate, 7/3 to 2/8) to give iV-(3-(jV-

hydroxycarbamimidoyl)thiophen-2-yi)-2-(4-methoxyphenyl)acetamide. Retention time (min) = 

1.161, method [1], MS(ESI) 306.1 (M+H). 

4.1.3. 2-(4-Methoxyphenyl)-N-(3-(5-methyl-l,2,4-oxadiazol-3-yf)thiopheti-2-y!)acetamide 

[00588] To a solution of A^-(3-(Af,-hydroxycarbamimidoyl)thiophen-2-yI>2-(4-

methoxyphenyl)-acetamide (104 mg, 0.341 mmol) in acetonitrile (2 mL) was added DIPEA (127 
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mg, 0.987 mmol) and acetyl chloride (48 (jL, 0.681 mmol). The resulting solution was stirred at 

60 °C for 18 h and was subsequently diluted with saturated aqueous sodium bicarbonate and 

extracted with ethyl acetate. The organic phases were combined, dried (Na2S04), filtered, 

concentrated under vacuum and purified by preparative HPLC to give 2-(4-methoxyphenyl)-Ar-

(3-(5-methyl-l,2,4-oxadiazol-3-yl)thiophen-2-yl)acetamide. Retention time (min) = 6.733, 

method [7], MS(ESI) 330.1 (M+H); !H NMR (300 MHz, CDCI3) 8 10.63 (s, 1H), 7.30-7.35 (m, 

3H), 7.00 (d, 9.2 Hz, 2H), 6.89 (d, J= 6.2 Hz, IH), 3.86 (s, 3H), 3.80 (s, 2H), 2.50 (s, 3H). 

4.2. Synthesis of Ar-(2-(l,3«4-oxadiazol-2-yl)thiophen-3-yI)-2-(riaphthalen-l-yl)acetamide 
(55) 
[00589] To a solution of (isocyanoimino)triphenylphosphorane (978 mg, 3.24 mmol) in 

anhydrous CH2CL (30 mL) was added dropwise a solution of 3-(2-(naphthalen-1 -

yl)acetamido)thiophene-2-carboxylic acid (340 mg, 1.09 mmol) in anhydrous CH2CI2 (27 mL). 

The resulting mixture was stirred at room temperature under nitrogen overnight and evaporated 

under reduced pressure. Purification by flash chromatography (silica, 30:70 ethyl acetate/hexane) 

gave JV-(2-(l,3,4-oxadiazol-2-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide (45mg, 12%). 

Method [7] m/z 357.9 (M+Na); retention time = 5.919. lH-NMR (CDCU) 5 8.18 (d, J = 1.1 Hz, 

IH), 8.16 (d, J= 1.4 Hz, IH), 8.05 (d, J = 8.3 Hz, IH), 7.88 (d, 8.0 Hz, 2H), 7.61-7.41 (m, 

5H), 4.27 (s, 2H). 

4.3. Synthesis of 2-(4-methoxyphenyl)-JV-(2-(5-methyl-l,3,4-oxadiazoI-2-\T)thiophen-3-

yl)acetamide (56) 

4.3J.. Methyl 3-(2-(4-methoxyphenyl)acetamido)thiophene-2-carboxylate 
[00590] The title compound was prepared from 4-methoxyphenyl acetic acid (6.65 g, 

40.2 mmol) and methyl-3-amino-2-thiophene carboxylate (6.30 g, 40.08 mmol) using protocol A 

to afford the coupled intermediate (7.40g, 60%). Method [7] m/z 306.0 (M+H); retention time = 

5.907, 'H-NMR (CDCh) 8 30.04 (broad s, 1H), 8.07 (d, J= 5.5 Hz, IH), 7.38 (d, J= 5.5 Hz, 

IH), 7.22 (d, ./= 8.3 Hz, 2H,), 6.88 (d, 8.3 Hz, 2H)S 3.76 (s, 3H), 3.75 (s, 3H), 3.65 (s, 2H). 

4.3.2. 3-(2-(4-Methoxyphenyl)acetamido)thiophene~2-carboxylic acid 
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100591] A 3M lithium hydroxide solution (80 mL) was added to methyl-3-(2-(4-

methoxyphenyl)acetamido)thiophene-2-carboxylate (7.30 g, 23.91 mmol) dissolved in methanol. 

The reaction mixture was refluxed for 2 h, cooled to room temperature and then partitioned 

between ethyl acetate and H2O. The aqueous layer with acidified with conc HCI, filtered and 

washed with FLO. The precipitate that formed was collected by filtration (8.55g, quantitative) 

and used in the next step without further purification. Method [7] m/z 291.9 (M+H); retention 

time = 3.827. XH-NMR (CD3OD) 8 8.0 (d, 5.3 Hz, IH), 7.61 (d, J-5.3 Hz, IH), 7.26 (d,/-

8.3 Hz, 2H), 6.91 (d, J=* 8.3 Hz, 2H), 3.76 (s, 3H), 3.70 (s, 2H). 

4.33. N-(2-(2-Acetylhydrazinecarbonyl)thiophen~3-yl)-2-(4-methoxyphenyl)-acetamide 

[00592] The title compound was prepared from 3-(2-(4-methoxyphenyI)acetamido)-

thiophene-2-carboxylic acid (500 mg, 1.72 mmol) and acetylhydrazide (1.0 g, 13.50 mmol) 

according to protocol B to give N-(2-(2-acetylhydrazinecarbonyl)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide which was used without further purification (300 mg, 50%). Method 

[4] m/z 370.0 (M+Na); retention time = 1.186. 

4.3.4. 2~(4-Methoxyphenyl)-N-(2-(5-methyl~13,4-oxadiazoI-2-yl)thiophen-3~yl)acetamide 

[00593] To a solution of Ar-(2-(2-acetyIhydrazinecarbonyI)thiophen-3-yl)-2-(4-

methoxyphenyl)acetamide (300 mg, 0.86 mmol) in anh. acetonitrile (6 mL) was added 

diisopropyiethylamine (0.8 mL, 4.84 mmol) and triphenylphosphine (396 mg, 1.51 mmol). After 

5 min, hexachloroethane (292 mg, 1.23 mmol) was added to the reaction mixture and then stirred 

at room temperature overnight under N2(g) inlet. The reaction mixture was evaporated under 

reduced pressure, partitioned between ethyl acetate and H2O, dried (sodium sulfate), filtered and 

concentrated under reduced pressure. Purification by flash column chromatography (silica, 40:60 

ethyl acetate/hexane) gave 2-(4-methoxyphenyl)-AL(2-(5-methyl-l,3,4-oxadiazol-2-yl)thiophen-

3-yl)acetamide (25 mg, 9%). See James, C.A. et al., Tel Lett. 47 (2006) 511-514. Method [7] 

m/z 330.0 (M+H); retention time = 4.805. !H-NMR (CDCI3) S 10.15 .(broad s, IH), 8.18 (d, J~ 

5.4 Hz, IH), 7.43 (d, 7-5.4 Hz, IH), 7.31 (d, J= 7.6 Hz, 2H), 6.92 (d, <7=7.6 Hz, 2H), 3.81 (s, 

3H), 3.75 (sf 2H), 2.75 (s, 3H). 

4.4. Synthesis of AL(2-(5-isopropyl-l,3,4-oxadiazol-2-yl)thiophen-3-yI)-2-(4-

methoxyphenyl)acetamide (57) 
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4.4.1. N-(2-{2-lsobutyryihydrazinecarbonyl)thiophen-3-yl)-2-(4-methoxyphenyl)-acetamide 

[00594] A^-(2-(2-isobutyrylhydrazinecarbonyl)thiophen-3-yl)~2-(4-

methoxyphenyI)acetamide (443 mg, 34%) was prepared from 3-(2-(4-

methoxyphenyl)acetamido)thiophene-2-carboxylic acid and isobutyrohydrazine accordmg to 

essentially the same procedure as described above in Example 4.3.3. and was purified by flash 

column chromatography (silica, 50:50 ethyl acetate/hexane). Method [4] m/z 398.0 (M+Na); 

retention time = 1.453. 

4.4.2. N-(2-(5-Isopropyl-l,3,4~oxadiazof-2-yl)thiophen-3-yl)-2-(4-metfwxypheiiyl)~ 

[00595] 7V-(2-(5-isopropyl-l,3,4-oxadiazol-2-yl)thiophen-3-yl)-2-(4-

methoxyphenytyacetamide (339 mgs, 81%) was prepared from N-(2-(2-

isobutyrylhydrazinecarbonyl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide according to 
essentially the same procedure as described for Example 4.3.4 and was purified by flash column 

chromatography (silica, 50:50 ethyl acetate/hexane). Method [7] m/z 358.0 (M+H); retention 

time - 6.683. SH-NMR (CDC13) 5 10.21 (broad s, 1H), 8.15 (d, J= 5.2 Hz, 1H), 7.40 (d, J= 5.2 

Hz, IH), 7.29 (d, •/ = 8.2 Hz, 2H), 6.89 (d, J= 8.2 Hz, 2H), 3.79 (s, 3H), 3.71 (s, 2H), 3.24-3.14 

(m, 1H).1.42 (s, 3H). 1.40 (s,3H). 

4.5. Synthesis of./V-(2-(5-methyH,3,4-oxadiazol-2-yl)thiophen-3-yl)-2-{naphthalen-l-

yl)acetamide (58) 

4.5.1. N-(2-(2-Acetylhydrazinecavbonyl)thiophen-3-yl}-2~(naphthalen-l-yl)acetamide 

[00596] The title compound was prepared from 3-(2-(naphthaIene-l-

yl)acetamido)thiophene-2-carboxylic acid (321 mg, 1.03 mmol) and methyl keto hydrazine (609 

acctamide 
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mg, 8.22 mmol) using protocol B to give the desired N-(2-(2-acetylhydrazinecarbonyl)thiophen-

3-yl)-2-(naphthalen-l-yl)acetamide, which was used without further purification (250 mg, 66%). 

4.5.2. N-(2-(5-Methyl-l,3,4-oxadiazol-2~yl)thiophen-3~yl)-2-(naphthalen-l-yl)acetamide 

[00597] Af-(2-(5-methyl-l,3,4-oxadiazQl-2-yl)thiophen-3~yl)-2-(naphthalen-l-

yl)acetamide (105 mgs, 44%) was prepared from Ar-(2-(2-acetylhydrazinecarbonyl)thiophen-3-

yl)-2-(naphthalen-l-yl)acetamide (250 mg, 0.68 mmol) according to essentially the same 

prodecure as described in Example 4.3.4.. Method [7] m/z 371.9 (M+Na); retention time = 

6.243. 5H~NMR (CDCI3) 5 30.08 ($, IH), 8.12 (d,J = 5.4 Hz, IH), 8.03 (d, .7=8.1 Hz, IH), 7.83 

(d, J= 8.1 Hz, 2H), 7.57-7.40 (m, 4H), 7.33 (d, J= 5.4 Hz, IH), 4.21 (s, 2H), 2.45 (s, 3H). 

4.6. Synthesis of iV-(4-methyl-3-(3-methyl-l,2,4-oxadiazol~5-yI)thiophen-2-yl)-2-

(naphthaien-l-yl)acetamide (59) 

4.6.1. Methyl 4-methyl-2-(2~(naphthalen-]-yl)acetamido)thiophene-3-carboxylate 
[00598] The title compound was prepared from 2-(naphthalen-l-yl)acetic acid (10 g, 54 

mmol) and methyl 2-amino-4-methylthiophene-3-carboxylate (9.2 g, 54 mmol) according to 

protocol A (15.4 g, 85%) as a white solid. TH NMR (CDC13) £11.0 (s, 1H), 8.05-7.85 (m, 3H), 

7.63-7.50 (m, 4H), 6.36 (s, IH), 4.29 (s, 2H), 3.57 (s, 3H), 2.28 (s, 3H); 13C NMR (CDCI3) 

£168.3, 165.6,149.3, 135.0, 134.0, 132.1, 129.8,128.9, 128.6, 127.0, 126.2, 125.7, 123.7, 112.9, 

112.2, 51.1, 41.9, 17.7; MH+ 340. 

4.6.2. N~(4-methyl-3-(3-methyI-l,2,4-oxadiazol-5-yl)thiophen-2-yl)-2-(naphthalen-l-

yl)acetamide 

[00599] Sodium hydride (60% dispersion in mineral oil, 106 mg, 2.65 mmol) was 

added to a solution of acetamide oxime (218 mg, 2.94 mmol) in dry THF (5 mL) at rt. Methyl 4-

methyl-2-(2-(naphthalen-l-yl)acetamido)thiophene-3-carboxylate (Aldrich, 500 mg, 1.47 mmol) 

was added, and the reaction mixture was allowed to stir over 3 days. The mixture was 

concentrated under reduced pressure, then partitioned between ethyl acetate and water. The 

organic layer was separated, and washed with saturated NaCl solution. The organic layer was 

dried (MgS04), filtered and concentrated. The residue was purified by flash chromatography 

(EtOAc/hexanes elution), and then triturated from acetonitrile to afford the desired product (58 
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mg) as a white solid. Method [7]: rt - 9.42 min; 5H NMR (CDCU) £11.3 (s, IH), 8.02-7.89 (m, 

3H), 7.63-7.50 (ra, 4H), 6.48 (s, IH), 4.35 (s, 2H), 2.42 (s, 3H), 2.08 (s, 3H); 13CNMR (CDCU) 

£172.1, 168.9, 165.2, 146.4, 134.0, 133.4, 132.4, 129.4, 129.1, 129.0, 128.8, 127.2, 126.4, 125.7, 

123.7, 114.0, 106.9, 42.1, 16.9, 11.4; MH+ 364.1. 

4.7. Synthesis of jV-(4-methyl-3-(3-methyI-l,2,4-oxadiazol-5-yl)thiophen-2-yl)-2-(4-

(pyridin-4-yl)phenyl)acetamide (60) 

4.7. 1. Methyl 2-(2-(4-iodophenyl)acetamido)-4-methylthiophene~3-carboxylate 
[00600] The title compound was synthesized in 87% yield according to protocol A 

from 2-(4-iodophenyl)acetic acid and methyl 2-amino-4-methyltliiophene-3-carboxylate. 13C 

NMR (CDCU) £167.5,166.6, 149.8, 138.1,134.8, 133.1, 131.4, 113.0,112.3,93.2,51.5,43.3, 

17.8; MH+ 416.0. 

4.7.2. Methyl 4~methyI-2-(2-(4-(pyridin-4-yl)phenyl)acetamido)thiophene-3-carboxylate 

[00601] Methyl 2-(2-(4-iodophenyl)acetamido)-4-methylthiophene-3-carboxylate 

(420.4 mg, 1.01 mmol), 4-pyridylboronic acid (Aldrich, 167 mg, 1.36 mmol), 

tetrakis(triphenylphosphine)palladium(0) (123 mg, 0.11 mmol), and potassium carbonate (565 

mg, 4.1 mmol) were combined in DME (2 mL) and water (1 mL) in a sealed tube, and heated to 

80 °C oyer 17 h. The reaction mixture was cooled to rt, then partitioned between EtOAc and 

water. The organic layer was separated, washed (brine), dried (Na2S04), filtered and 

concentrated under reduced pressure. Flash chromatography (EtOAc/hexanes) afforded the titled 

compound. NMR (CDCU) £ 11.3 (s, 1H), 8.67 (dd, J= 4.7, 1.4 H, 2H), 7.67 (d, ./= 8.2 Hz, 

2H), 7.60-7.40 (m, 4H), 6.38 (s, IH), 3.88 (s, 2H), 3.80 (s, 3H), 2.33 (s, 3H); 13C NMR (CDCU) 

£167.7, 166.6, 150.3, 149.9, 147.8, 137.4, 134.8, 134.6, 130.3, 127.7, 121.5, 113.0, 112.3, 51.5, 

43.5, 17.8; MH+367.1. 

4.7.3. N~(4-methyl~3-(3~methyl~I?2,4~oxadiazof-5-yl)thiophen~2~yl}-2~(4-(pyridin~4~ 

yl)phenyl)acetamide 
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(00602] Acetamide oxime (66 mg, 0.89 mmol) was taken up in dry THF (1 mL) at rt, 

and sodium hydride (60% dispersion in mineral oil, 55 mg, 1.4 mmol) was added. After 

hydrogen evolution ceased, methyl 4-methyl-2-(2-(4-(pyridm-4-yl)phenyl)acetamido)thiophene-

3-carboxylate (82 mg, 0.22 mmol) was added in one portion. The reaction was stirred at rt for 90 

min, then at 50 °C for 21 h. The mixture was concentrated under reduced pressure, then 

partitioned between ethyl acetate and water. The organic layer was separated, and washed with 

saturated NaCl solution. The organic layer was dried (MgS04), filtered and concentrated. HPLC 

purification of the crude residue afforded the title compound as a trifluoroacetic acid salt. lR 

NMR(CDCl3)<ni.6(s, IH), 8.86 (dd,7=5.3, 1.4 H, 2H), 7.94 (dd, ,7=5.3, 1.4 H, 2H), 7.77 (d, 

7= 8.2 Hz, 2H), 7.61 (d, 7= 8.2 Hz, 2H), 6.54 (s, 1H), 3.99 (s, 2H), 2.51 (s, 3H), 2.34 (s, 3H); 

MH+ 407.1. 

4.8. Synthesis of iV-(2~(3-methyl-l,2,4~oxadiazol-5-yl)thiophen-3-yl)-2-(naphthalen-l~ 

yl)acetamide (61) 

(00603] Methyl 3-(2-(naphthalen-l-yl)acetamido)thiophene-2-carboxylate was 

prepared from methyl 3-aminothiophenc-2-carboxylate (4.30 g, 27.3 mmol) and 2-(naphthalen-l-

yl)acetic acid (3.10 g, 27.3 mmol) accordingto protocol A. Retention time (min) = 8.738, 

method [7], MS(ESI) 326.1 (M+H). 

4.8.2. N-(2-(3-Methyl-l,2,4-oxadiazol-5-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

(00604] Sodium hydride (60% dispersion, 15 mg, 0.39 mmol) was added to a solution 

of acetamide oxime (29 mg, 0.39 mmol) in THF (3 mL). The resulting mixture was stirred at 

room temperature for 10 minutes after which a solution of methyl 3-(2-(naphthalen-l-

yl)acetamido)thiophene-2-carboxylate (107 mg, 0.33 mmol) in THF (1 mL) was added. The 

reaction mixture was stin-ed for 1 h and was subsequently diluted with ethyl acetate (10 mL). 

The resulting solution was washed with brine (5 mL) and the organic phase was then dried 

(Na2SC>4), filtered and concentrated under vacuum. The residue was dissolved in THF (1 mL) 

and HCI (1 mL of a 10% aqueous solution) was added. The mixture was stirred for 20 minutes 

after which ethyl acetate (10 mL) was added. The resulting solution was washed with brine (5 

4.8.1. Methyl 3-(2-(naphthalen-l-yl)acetamido)thiophene-2-carboxylate 



mL) and the organic phase was then dried (Na2SC>4), filtered, concentrated under vacuum and the 

residue was purified by preparative HPLC to give A-(2-(3-methyl-l,2,4-oxadiazol-5~yl)thiophen-

3~yl)-2-(naphthalen~l-yI)acetamide. Retention time (min) = 9.533, method [7], MS(ESI) 350.1 

(M+H). lU NMR (300 MHz, CDCU) 6 10.10 (s, IH), 8.26 (d, 5.4 Hz, IH), 8.03 (d, J= 9.3 

Hz, 2H), 7.59-7.49 (m, 5H), 4.27 (s, 2H), 2.14 (s, 3H). 

Synthesis of /V-(3-(l,2,4-oxadiazol-3-yl)thiophen-2-yI)-2~(6,7-difluoro-2-oxoqumoIin-l(2i7)-

yl)acetamide 

4.9.1. N-(Thieno[2,3-d}pyrimidin-4-yl)hydroxylamine 
[00605] 4-chlorothieno[2,3-^pyrimidine (340 mg, 1.99 mmol), hydroxylamine-

hydrogen chloride (550 mg, 7.91 mmol), and diisopropylethylamine (1 ml) in absolute ethanol (5 

ml) was placed into a preheated oil bath at 75°C. After stirring for 6 h, the solution was 

concentrated under reduced pressure. 

4.9.2. (E)-Ethyl N-3-(l,2,4-oxadiazol-3-yl)thiophen-2-ylformimidate 

[00606] AL(thieno[2,3-J]pyrimidin~4-yl)hydroxylamme and triethylorthoformate (10 

ml) in ethanol (10 ml) was placed into a preheated oil bath at 100°C for 4 h. The solution was 

concentrated to yield (E)-ethyl Ar-3-(l,2,4-oxadiazol-3-yl)thiophen-2-ylfoni!imidate. Method [8] 

retention time 4.08 min by HPLC (M+=224). 

4.9.3. 3-(l,2,4-Oxadiazol-3-yl)thiophen-2-amine 

[00607] (E)-Ethyl A7-3-(l ,2,4-oxadiazol-3-yl)thiophen-2-ylformimidate (82 mg, 365 

umol) and iV-methylethane-1,2-diamine (0.30 ml, 3.40 mmol) in methanol (2 ml) was placed into 

a preheated oil bath at 60°C. After stirring for 15 min, the solution was concentrated under 

reduced pressure and the residue was flash chromotraphed with 9:1,4:1, 7:3, and 3:2 

hexane:ethyl acetate as the eluant to afford 18 mg (5.4% yield over three steps) of 3-(l ,2,4-

oxadiazol-3-yl)thiophen-2-amine. Method [6] retention time 4.08 min by HPLC (M+ 168). lE 

NMR (300 MHz, CDCls) 6 8.70 (s, IH), 7.22 (d, J=5.4 Hz, IH), 6.45 (d, J=5.4 Hz, IH). 

4.9.4. N-(3-(l>2,4~oxadiazof~3-yl)thiophen-2~yl)-2-(6>7-difluoro-2-oxoquinolin-l(2H)-

yl)acetamide 

F 
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[00608] The title compound was prepared from 3-(l,2,4-oxadiazol-3-yl)thiophen-2-

amine (18 mg, 108 umol) and 2-(6,7-difhioro-2-oxoquinolin-l(2H)-yl)acetic acid (32 mg, 134 

umol) using protocol A. The crude product was purified by HPLC to yield N-(3-(l,2,4~ 

oxadiazol-3-yl)thiophen-2-yl)-2-(6,7-difluoro-2-oxoquinolin-l(2#)~yl)acetamide. Method [7] 

retention time 5.34 min by HPLC (M+=389) and (M+Na=411). !H NMR. (300 MHz, CDC13) 5 

11.06 (s, IH), 8.69 (s, IH), 7.74 (d, J=9.9 Hz, IH), 7.42 (m, 2H), 7.35 (m, IH), 6.98 (d, J=5.4 

Hz, 1H), 6.86 (d, J-9.3 Hz, 1H), 5.22 (s, 2H). 

Example 5 

Synthesis of Thiazole Triazoles 
5.1. Synthesis of A^-(4-(l^-l,2,4-triazoI-5-Yl)thiazoi-5-vl)-2-(isoquinolin-5~yl)acetamide 

(62) 

5.1.1. Methyl 5-(diphenylmethyleneamino)thiazole-4~carboxylate 
[00609] A mixture of methyl 5-brom.othiazole-4-carboxylate (3.51 g, 15.8 mmol), 

diphenylmethanimine (4.0 ml, 23.9 mmol), cesium carbonate (10.98 g, 33.7 mmol), Pd2(dba)s-

CHCI3 (876 mg, 957 umol), and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (Xantphos, 

1.67 g, 2.89 mmol) in toluene (30 ml) was heated at 80°C for 18 h. The heterogeneous mixture 

was directly flash chromatographed with 9:1, 4:1, 7:3, 3:2 and 1:1 hexane:ethyl acetate as the 

eluant to yield 4.30 g (84% yield) of methyl 5-(diphenylmethyleneamino)thiazoIe-4-carboxylate 

as a yellow oil. Retention time (min) - 6.41, method [7], MS(ESX) 323.0 (M+H). 

5.1.2. Methyl 5-aminothiazole-4-carboxylate 

[00610] Aqueous 3N HCI (1 mL) was added to a solution of methyl 5-

(diphenylmethyleneamino)thiazole-4-carboxylate (1.22g, 3.81 mmol) in THF (5 mL). The 

reaction mixture was stirred for 1 h and the white solid which had formed was isolated by 

filtration to give methyl 5-aminothiazole-4-carboxylate (0.527 g, 2.72 mmol, 71%). Retention 

time (min) ~ 0.422, method [7], MS(ESI) 159.0 (M+H). 

5.1.3. Methyl 5-(2-(isoquinolin-5-yl)acetamido)thiazoIe-4-carboxylate 

[00611] Methyl 5-(2-(isoquinolin-5-yl)acetamido)thiazole-4-carboxylate was prepared 

from methyl 5-aminothiazole-4-carboxyIate (0.132 g, 0.834 mmol) and 2-(isoquinoIin~5-
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yl)acetic acid (0.163 g, 0.834 mmol) according to protocol A. Retention time (min) = 2.400, 

method [3], MS(ESI) 328.0 (M+H). 

5.1.4. 5-(2-(Isoquinolin-5-yl)acetamido)thiazole-4-carboxamide 

[00612] [0006] 5-(2-(Isoqumolin-5-yl)acetamido)thiazole-4-carboxamide was 

prepared from methyl 5-(2-(isoquinolin-5-yl)acetamido)thiazole-4-carboxylate (210 mg, 0.64 

mmol) according to protocol H. Retention time (min) = 2.507, method [3], MS(ESI) 313.0 

(M+H). 

5.1.5. N-(4-(lH-l,2,4-triazol~5-yl)thiazol-5-yl)-2~(isoquinolin-5-yl)acetamide 

[00613] N-(4-(l/M,2,4-triazoI-5-yl)thiazol-5-yl)-2-(isoquinolin-5-yI)acetamide was 

prepared from 5-(2-(isoquinolin-5-yl)acetamido)thiazole-4-carboxamide (124 mg, 0.396 mmol) 

according to protocol I. Retention time (min) = 4.890, method [8], MS(ESI) 337.1 (M+H); lH 

NMR (300 MHz, CD3OD)S9.75 (s, 1H), 8.45-8.59 (m, 4H), 8.29-8.31 (m, 1H), 8.05-8.14 (m, 

2H), 4.63 (s, 2H). 

5.2. Synthesis of 2-(isoquinolin-5-yl)-A^4-(l-methyl-liy-l,2,4-triazol-5-yI)thiazoI-5~ 

yl)acetamide (63) 

[00614] 2-(lsoqumoIm-5-yl)-AL(4-(S-methyl-l/f-l,2,4-triazol~5-yl)thiazol-5-

yl)acetamide was prepared from 5-(2-(Isoquinolin-5-yl)acetamido)thiazole-4-carboxamide 

(Example 5.1.4., 197 mg, 0.631 mmol) accordmg to protocol J. Retention time (min) = 1.196, 

method [7], MS(ES1) 351.1 (M+H); 'HNMR (300 MHz, CD3OD) 8 9.75 (s, IH), 8.45-8.60 (m, 

4H), 8.28 (d, J— 7.6Hz, IH), 8.07 (dd, J= 8.8, 7.6 Hz, IH), 7.73 (s, IH), 4.61 (s, 2H),4.27 (s, 

3H). 

Example 6 

Synthesis of 2-(2-pyridyl)-3-(l-naphthyIacetylamino)thiophene (64) 

6.1. 2-Iodo-3-(tert~butoxycarbonylamino)thiophene 
[00615] A vial was charged with 199 mg (1.0 mmol) 3-(tert-

butoxycarbonylamino)thiophene, 164 mg (2.0 mmol) NaOAc, 4.0 mL HO Ac, and a stir bar. The 

mixture was stirred at room temperature, giving a homogeneous solution "A". A second vial 

was charged with 162 mg (1.0 mmol) iodine monochloride and 2.0 mL glacial acetic acid. The 
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second mixture was swirled at room temperature. This second homogeneous solution "B" was 

added to solution "A" dropwise over three minutes. A white solid began to precipitate 

immediately. After the addition, the mixture was allowed to stand overnight, at which time the 

white solid had separated from the brown supernatant. With stirring, 200 uL sat. Na2S203/H20 

was added, decolorizing the mixture from brown to yellow. 10 mL water was added, and then the 

mixture was evaporated, affording a semi-solid light brown residue. The residue was partitioned 

between EtOAc and H2O, and the separated EtOAc phase was washed (sat. NaHCOj, then sat. 

NaCl). The EtOAc phase was filtered, and concentrated to give 262 mg (81%) of the title 

compound as light brown crystals. XHNMR (CDCU, 300 MHz) 8 7.49 (bs, IH), 7.45 (d, J = 5.4 

Hz, 1H), 6.50 (bs, IH), 1.54 (s, 9H). Method [5]: rt - 1.40 min; m/z = 269.9 (MH+ minus 

isobutylene). 

6.2. 2~(2-Pyridyl)-3-(l-naphthylacetylamino)thiophene 

[00616] A vial was charged with 255 mg (0.783 mmol) 2-iodo-3-(tert-

butoxycarbonylami.no)-thiophene, 467 mg (1.27 mmol) 2-(tributylstannyl)pyridine, 18 mg (0.015 

mmol) Pd(PPh3)4, and 2 mL toluene. The vial was flushed with nitrogen. The vial was shaken at 

95 C for 24 h. The cooled vial was opened, and TLC indicated consumption of 2-iodo-3-(te?t-

butoxycarbonylamino)thiophene and formation of a complex product mixture. The toluene was 

evaporated, and the residue was treated with 3 mL CF3CO2H. After 5 h at rt, the CF3CO2H was 

evaporated, and the residue was partitioned between 1 M H2SO4 and toluene. The aqueous phase 

was made basic by adding solid NaHCOs, and then the mixture was extracted with EtOAc. 

Evaporation of the EtOAc extracts provided 75 mg of a 2:1 mixture of 2-(2-pyridinyl)-3-

aminothiophene and 2-(3-aminothiophene-2-yl)-3-aminothiophene, as determined by HPLCMS. 

[00617] The title compound was prepared from the above mixture and 1 -naphthylacetic 

acid (230 mg, 1.23 mmol) according to protocol A. The residue was purified by flash 

chromatography using EtOAc/hexanes on silica gel, affording 40 mg (15%) of the title 

compound as a white solid. NMR (CDCU, 300 MHz) 5 3 1.92 (bs, IH), 8.26 (d, J = 5.4, IH), 

8.08 (dd, J = 1.8 Hz, J = 6.9 Hz, IH), 7.93-7.88 (m, 2H), 7.59-7.46 (m, 6H), 7.27 (d, J - 8.1 Hz, 

IH), 7.20 (d, J - 6.3 Hz, IH), 6.84 (dd, J = 4.8 Hz, J - 7.2 Hz, IH), 4.24 (s, 2H). 13C NMR 

(CDC13, 75 MHz) 8 153.5, 147.1, 138.3, 136.7, 134.0, 132.6, 130.9, 128.9, 128.6, 128.4, 126.8, 
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126.1, 125.6,124.4, 124.1, 123.9,120.1, 119.8, 116.9,43.2. Method [5]: rt = 1.67 min; MH+ 

345.2. 

Example 7 

Synthesis of Thiophene Pyrazoles 
7.1. Synthesis of Ar-<2-(l/f-pyrazoI-l-yI)thiophen-3-yI)-2~(4-methoxyphenyl)-acetamide 

(65) 
o 

7.1.1. l-(3-Nitrothiophen-2-yl)-lH-pyrazole 
[00618] Potassium Zen-butoxide (2.28 g, 20.3 mmol) and 1/Z-pyrazole (2.02 g, 29.7 

mmol) in DMF (50 ml) was stirred for 30 min. 2-chloro-3-nitrothiophene (2.56 g, 15.6 mmol) 

was added and the solution was placed into a preheated oil bath at 100°C. After stirring for 1 h, 

the solution was diluted with brine and extracted with diethyl ether. The combined organic 

extracts were dried over magnesium sulfate, filtered and concentrated under reduced pressure. 

The-residue was flash chromatographed with 9:1, 4:1,1:3, 3:2, and 1:1 hexane:ethy) acetate as 

the eluant to yield impure l-(3-nitrothiophen-2~yl)-l#-pyrazole. Method [1] Retention time 1.52 

min by HPLC (MH+ 196). 

7.1.2. 2-(lH-Pyrazol-l-yl)thiophen-3-amine 

[00619] The title compound was prepared from l-(3-nitrothiophen-2-yl)-lF-pyrazole 

using protocol Q to yield impure 2-(l//-pyrazol-l-yl)thiophen-3-amirie. Method [3] Pretention 

time 1.55 min by HPLC (MH+ 166). 

7.1.3. N-(2-(lH-Pyrazol-l-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide 

[00620] The title compound was prepared from 2-(lH-pyrazol-l-yl)thiophen-3-amine 

and 2-(4-metlioxyphenyl)acetic acid using protocol B. The solution was directly purified by 

HPLC to yield A/-(2-(l//-pyrazol-l-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide. Method 

[7] Retention time 5.22 min by HPLC (MH+ 314). !H NMR (300 MHz, CDC13) 8 9.94 (broad s, 

IH), 8.00 (d, J=5.7 Hz, 1H), 7.61 (d, J=2.7 Hz, lH)f 7.39 (d, J=1.8 Hz, IH), 7.27 (m, 2H), 6.94 

(m, 3H), 6.35 (t, >2.4 Hz, IH), 3.87 (s, 3H), 3.71 (s, 2H). 

7.2. Synthesis of 2-(4-methoxyphenyl)-A'-(2»(4-methyl-li?-pyrazol-l-yl)thiophen-3-

yl)acetamide (66) 
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7.2.1. 4~Methyl-l-(3-nitrothiophen-2-yl)-lH-pyrazole 
[00621] Potassium tert-butoxide (2.78 g, 24.8 mmol) and 4-methyl-l//-pyrazole (3.0 

ml g, 37.3 mmol) in DMF (50 ml) was stirred for 30 min. 2-chloro-3-nitrothiophene (3.08 g, 

18.7 mmol) was added and the solution was placed into a preheated oil bath at 100°C. After 

stirring for 1 h, the solution was diluted with brine and extracted with diethyl ether. The 

combined organic extracts were dried over magnesium sulfate, filtered and concentrated under 

reduced pressure. The residue was flash chromatographed with 9:1,4:1, 7:3, 3:2, and 1:1 

hexane:ethyl acetate as the eluant to yield 4-methyl-l-(3-nitrothiophen-2-yl>li^-pyrazo3e. 

Method [1] Retention time 1.80 min by HPLC (MH+ 210). 

7.2.2. 2-(4-Methyl-lH-pyruzol-l-yl)thiophen~3-amine 

[00622] 4-Methyl-l-(3-nitrothiophen-2-yl)-l#-pyrazole was treated with protocol Q to 

yield impure 2-(4-methyl-l#-pyrazol-l-yl)thiophen-3-amine. Method [3] Retention time 2.61 

min by HPLC (MH+180). 

7.2.3. 2-(4-Methoxyphenyl)-N-(2-(4-methyl-lH~pyrazol-l-yl)thiophen-3-yl)acetamide 

[00623 ] The title compound was prepared from 2-(4-methy 1-1 H-pyrazol-1 -yl)thiophen-

3-amine and 2-(4-methoxyphenyI)acetic acid using protocol B and purified by HPLC. Method 

[7] Retention time 6.16 min by HPLC (MH+ 328). lHNMR (300 MHz, CDCU) 8 9,93 (broad 

s, 1H), 7.97 (d, J=6.0 Hz, 1H), 7.38 (s, IH), 7.19 (s, IH), 7.27 (d, J=8.7 Hz, 2H), 6.96 (d, J=8.7 

Hz, 2H), 6.90 (d, J=6.0 Hz, IH), 3.87 (s, 3H), 3.70 (s, 2H), 2.11 (s, 3H). 

7.3. Synthesis of 7V-(2-(li/-pyrazo]-3-yI)thiophen-3-yI)-2-(naphthalen-l-yl)acetamide (67) 

7.3.1. (E)-N-(2-(3-(Dimethylamino)aayloyl)thiophen-3-yl)-2-(naphthalen~l-yl)acetamide 
[00624] A solution of N-(2-acetylthiophen-3-yl)-2-(naphthalen-1 -yl)acetamide (165 

mg, 0.53 mmol) in N,ALdimethylformamide dimethyl aceta! (0.2 mL, 1.50 mmol) was heated at 

80 °C for 2 h. The reaction mixture was partitioned between ethyl acetate and H2O. The organic 
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layer was washed with H2O, dried (sodium sulfate), filtered and concentrated under reduced 

pressure to give the desired N-(2~(3-(dimethylamino)acryloyl)thiophen-3-yl)-2-(naphthalen-l-

yl)acetamide (185 mg, 95%) which was used without further purification. Method [4] m/z 387.0 

(M+Na); rt = 2.199 min. 

7.3.2. N-(2-(lH-Pyvazol-3-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

[00625] To a solution of (£T)~iV-(2-(3-(dimethylamino)acryIoyl)thiophene-3-yi)-2-

(naphthalen-l-yl)acetamide (185 mg, 0.51 mmol) inabs. ethanol (2 mL) was added hydrazine 

hydrate (0.2ml, 4.11 mmol) and acetic acid (0.5 mL, 8.73 mmol). The reaction mixture was 

stirred at room temperature overnight under N2 (g) inlet and then concentrated under reduced 

pressure. The resulting residue was partitioned between ethyl acetate and H2O. The organic layer 

was dried (sodium sulfate), filtered and concentrated under reduced pressure. The precipitate that 

formed was washed with methanol and collected filtration to afford N-(2-(lF-pyrazol-3-

yl)thiophen~3-yl)-2-(naphthalen-l-yl)acetamide (50 mg, 30%). Method [7] m/z 334.0 (M+H); 

retention time = 5.887. 'H-NMR (DMSO-d6) 8 12.92 (broad s, IH), 10.37 (s, IH), 8.09 (d, /= 

7.7 Hz, IH), 7.92 (d, J= 6.9 Hz, 2H), 7.86 (d, J = 7.7 Hz, 1H), 7.77 (s, IH), 7.66 (d, J= 5.3 Hz, 

IH), 7.61-7.47 (m, 4H), 7.36 (d, J= 5.3 Hz, IH), 6.36 (d, J= 2.4 Hz, IH), 4.19 (s, 2H). 

7.4. Synthesis of AJ-(2-(l-methyl-l//-pyrazol-3-yl)thiophen-3-yl)-2-(iiaphthalen-l-

yl)acetamide (68) 

[00626] To a solution of (F)-A^(2-(3-(dimethylamino)acryloyl)thiophen-3-yI)-2-

(naphthalen-l-yl)acetamide (Example 7.3.1., 143 mg, 0.39 mmol) in abs. ethanol (2 mL) was 

added methyl hydrazine (0.2 mL, 3.80 mmol) and acetic acid (0.5 mL, 8.73 mmol). The reaction 

mixture was stirred at room temperature overnight under N2(g) inlet and then concentrated under 

reduced pressure. The resulting residue was partitioned between ethyl acetate and H2O. The 

organic layer was dried (sodium sulfate), filtered and concentrated under reduced pressure. 

Purification by flash column chromatography (silica, 20:80 ethyl acetate/hexane) yielded N-(2-

(l-methyl~lH-pyrazol-3-yl)thiophen~3-yl)-2-(naphthalen-l-yl)acetamide (27 mgs, 20%). 

Method [7] m/z 348.0 (M+H); retention time - 5.328. 'H-NMR (CDCh) 8 7.96 (d, J= 5.2 Hz, 

2H), 7.94-7.91 (m, IH), 7.86 (d, J-7.8 Hz, IH), 7.56-7.53 (m, 2H), 7.41 (d, J-7.8 Hz, IH), 

7.36 (d, J= 9.1 Hz, IH), 7.32 (d, 5.2 Hz, IH), 7.15 (s, IH), 7.09 (d, ./= 1.9 Hz, 1H), 5.17 (d, 

1.9 Hz, IH), 4.13 (s, 2H), 3.45 (s, 3H). 

7.5. Synthesis of 7V-(2-(5-methyl-li/-pyrazoi-3-yi)thiophen-3-yl)-2-(naphthalen-l-

vl)acetamide (69) 
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7.5.1, (E)-N-(2-(3-(Dimethylamino)but-2-enoyl)thiophen-3-yl)-2~(naphthalen-l-yl)acetamide 
[00627] A solution ofN-(2-acetylthiophen-3-y])-2-(naphthalen-l-yl)acetamide (197 

mg, 0.64 mmol) in N, iV-dimethylacetamide dimethyl acetal (0.3 mL, 2.05 mmol) was heated at 

80 °C for 2 h. The reaction mixture was partitioned between ethyl acetate and H2O. The organic 

layer was washed with H2O, dried (sodium sulfate), filtered and concentrated to give the desired 

Ar-(2-(3-(dimethylamino)but-2-enoyl)thiophen-3-yl)-2-(naphthalen-l -yl)acetamide (139 mg, 

58%) which was used without further purification. 

7.5.2. N-(2-(5-methyl-lH-pyrazol-3-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

[00628] To a solution of (E)-A^2-(3-(dimethylamino)but-2-enoyl)thiophen-3-yl)~2-

(naphthalen-l-yl)acetamide (139 mg, 0.37 mmol) in abs. ethanol (2 mL) was added hydrazine 

hydrate (1 mL, 62.91 mmol) and acetic acid (0.5 mL, 8.73 mmol). The reaction mixture was 

stirred at room temperature overnight under N2 (g) inlet and then concentrated under reduced 

pressure. The resulting residue was partitioned between ethyl acetate and H2O. The organic layer 

was dried (sodium sulfate), filtered and concentrated under reduced pressure. Purification by 

flash column chromatography (silica, 20:80 ethyl acetate/hexane) yielded A-(2-(5-methyl-ljy-

pyrazol~3~yl)thiophen-3-yi)-2-(naphthalen-l-yl)acetamide (20 mgs, 16%). Method [7] m/z 348.1 

(M+Na); retention time = 6.791. *H~NMR (CDCi3) 6 10.28 (broad s;lH), 8.07 (d, J= 5.8 Hz, 

2K), 7.91 (d, 4.5 Hz, 2H), 7.53 (d, J= 5.8 Hz, 2H), 7.53 (s, IH), 7.50 (d, J= 4.5 Hz, 2H), 

7.08 (d, 5.2 Hz, IH), 5.88 (s, IH), 4.23 (s, 2H), 2.19 (s, 3H). 

Example 8 
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Thiophene Tetrazole Analogs 
8.1. Synthesis of A-(3-(2#-tetrazol-5-yI)thiophen-2-yl)-2-(4-methoxyphenyl)-acetamide 

(70) 

H.I.J. 2-(4-Methoxyphenyl)-N-(2~(4-methyl-lH-pyrazol-l-yl)thiophen-3-yl)acetamide 
[00629] The title compound was synthesized from 2-(4-methoxyphenyl)acetic acid and 

2-aminothiophene-3-carbonitrile using protocol B. The crude product was purified using normal 

phase chromatography with 9:1,4:1, 7:3, and 3:2 hexane:ethyl acetate as the eluant to yield Af-(3-

cyanothiophen-2-yl)-2-(4-methoxyphersyl)acetamide, Method [1] Retention time 1.81 min by 

HPLC (MH+ 307). 

8.1.2. N-(3-(2H-Tetrazol-5-yl)thiophen-2-yl)~2-(4-methoxyphenyl)-acetamide 

[00630] AL(3-cyanothiophen-2-yl)-2-(4-methoxyphenyl)acetamide(285 mg, 1.05 

mmol), and azidotributylstannane (614 mg, 1.85 mmol) in toluene (10 ml) was placed into a 

preheated oil bath at 100°C. After stirring for 6 li, The solution was concentrated and directly 

purified by HPLC to yield Ar-(3-(2ff-tetrazoI-5-yI)thiophen-2-yl)-2-(4-

methoxyphenyl)acetamide. Method [7] Retention time 4.92 min by HPLC (MH+ 316). !H 

NMR (300 MHz, DMSO) 8 11.05 (s, 1H),7.37 (d, J=6.0 Hz, IH), 7.30 (d, J=8.4Hz, 2H), 7.23 

(d, J=6.0 Hz, IH), 6.94 (d, J=8.4 Hz, 2H), 3.88 (s, 2H), 3.76 (s, 3H). 

S.2. Synthesis of2-(4=n5ethosyphenyI)-iV-(3-(2-methyI-2H-tetrazoi-S-yI)thiophen-2-

yl)acetamide (71) 

[00631] Iodomethane (0.20 ml, 3.21 mmol) was added to a heterogeneous mixute of N-

(3-(2#-tetrazoI-5-yl)thiophen-2-yl)-2-(4-methoxypbenyl)acetamide (Example 8.1., 620 mg, 1.97 

mmol) and potassium carbonate (1.36 g, 9.84 mmol) in DMF (10 ml). After stirring for 72 h, the 

solution was diluted with water and extracted with methylene chloride. The combined organic 

extracts were dried over magnesium sulfate, filtered and concentrated under reduced pressure. 

The residue was directly purified by HPLC to yield 2-(4-methoxyphenyl)-7V-(3-(2-methyl-2.fir-

tetrazol-5-yI)thiophen-2-yi)acetamide. Method [7] Retention time 6.03 min by HPLC (MH+ 

330). jHNMR (300 MHz, CDC13) 5 10.59 (s, IH), 7.34 (d, J=6.0 Hz, IH), 7.33 (d, J=8.7 Hz, 

2H), 7.00 (d, J=8.7 Hz, 2H), 6.91 (d, J=6.0 Hz, IH), 4.28 (s, 3H), 3.89 (s, 3H), 3.86 (s, 2H). 
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8.3. Synthesis of A^3-(2~(methoxymethyl)-2//-tetrazol-5-yi)thiophen-2-yl)-2-(4-

[00632} Chloromethyl methyl ether (0.20 ml, 2.63 mmol) was added to a 

heterogeneous mixture of A/-(3-(2/7-tetrazol-5-yl)thiophen-2-yr)-2-(4-methoxyphenyl)acetamide 

(Example 8,1., 580 mg, 1.84 mmol) and potassium carbonate (1.36 gs 9.84 mmol) in DMF (10 

ml). After stirring for 72 h, the solution was diluted with water and extracted with methylene 

chloride. The combined organic extracts were dried over magnesium sulfate, filtered and 

concentrated under reduced pressure. The residue was directly purified by HPLC to yield N-(3-

(2-(methoxymethyl)-2F-tetrazol-5-yl)thiophen-2-yl)-2-(4-methoxyphenyl)-acetamide. Method 

[7] Retention time 6.60 min by HPLC (MH+ 360). !HNMR (300 MHz, CDCls) 8 10.58 (s, IH), 

7.47 (d, J=5.7 Hz, 1H), 7.33 (d, J=8.4 Hz, 2H), 7.00 (d, J=8.4 Hz, 2H), 6.93 (d, J=5.7 Hz, 1H), 

5.77 (s, 2H), 3.87 (s, 3H), 3.86 (s, 2H), 3.37 (s, 3H). 

8.4. Synthesis of 7V-(3-(l-(methoxymethyI)-l/f-tetrazol-5-yl)thiophen-2-yl)-2-(4-

methoxyphenyI)acetamide (72a) 

[00633] The title compound was isolated during the purification of N-(3-(2-

(methoxymethyl)-2tf-tetrazol-5-yl)thiophen-2-yi)-2-(4-methoxyphenyl)acetamide, above. 

Method [7] Retention time 6.60 min by HPLC (MH+ 660). 

Synthesis of Thiophene Imidazoles 
Synthesis of 7V-(2-(X»methyi-liy-imidazol-2~yl)thiophen-3-yl)-2-(naphthalen~l-
yl)acetamide (73) 

9.1.1. 2-(Naphthalen-l-yl)-N-(thiophen-3-yl)acetamide 
[00634] 2-(naphthalen-l-yl)acetamide (14.00 g, 75.6 mmol), 3-iodofhiophene (10.15 g, 

48.3 mmol), rra«5-l,2diaminocyclohexane (3.0 ml, 25.0 mmol), cuprous iodide (1.97 g, 10.3 

mmol), and potassium carbonate (13.66 g, 98.8 mmol) in dioxane (50 ml) was placed into a 
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preheated oil bath at 95°C. After stirring for 18 h, the heterogenous mixture was diluted with 

water and extracted with methylene chloride. The combined organic extracts were dried over 

magnesium sulfate, filtered and concentrated under reduced pressure. The residue was flash 

chromatographed with 19:1, 9:1, 17:3, and 4:1 methylene chloride:ethyl acetate as the eluant to 

yield 12.26 g (95% yield) of 2-(naphthalen-l-yl)-N-(thiophen-3-yl)acetamide as a brown solid. 

Method [7] Retention time 2.07 min by HPLC (MH+ 268). 

9.1.2. N-(2-Iodothiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

[006351 2-(naphthalen~l-yl)-iV-(thiophen-3-yl)acetamide (7.50 g, 28.1 mmol) and N-

iodosuccinimide (7.12 g, 31.6 mmol) in acetonitrile (100 ml) was placed into a preheated oil bath 

at 75°C. After stirring for 18 h, the solution was concentrated under reduced pressure. The 

residue was flash chromatographed with 99:1,49:1. 24:1, and 23:2 methylene chloride:ethyl 

acetate as the eluant to yield impure TV-^-iodothi ophen-3-yl)-2-(naphthalen-l-yI)acetamide. 

Method [1] Retention time 2.32 min by HPLC (MH+ 394). 

9.1.3. N-(2-(l-Methyl-lH-imidazol-2-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

[00636] This molecule was synthesized from N-(2~iodofhiophen-3-yl)-2-(naphthale»-l-

yl)acetamide and l-methyl-2-(tributylstannyl)-lH-imidazole according to protocol E. The 

residue was directly purified by HPLC to yield Ar-(2-(l-methyl-l^/-imidazoI-2-yl)thiophen-3-yi)-

2-(naphthaien-l-yl)acetamide. Method [7] Retention time 3.41 min by HPLC (MH+ 348). lH 

NMR (300 MHz, CDC13) 8 10.27 (s, IH), 7.87 (m, 3H), 7.51 (m, 6H), 6.91 (d, J-1.5 hz, IH), 

6.82 (d, J=T.5 Hz, IH), 4.15 (s, 3H), 3.68 (s, 2H). 

9.2. Synthesis of 2-(4-methoxyphenyl)-iV-(2-(l-methyHH-imidazol-4-yI)thiophen-3-

yl)acetamide (74) 

\ 

9.2.1. l~Methyl~4-(tributylstannyl)-lH-imidazole 
[00637] 3 M Ethyl magnesium bromide in THF (11.0 ml, 33.0 mmol) was added 

dropwise to a solution of 4-i.odo-l-methyl-iff-imidazole (5.61 g, 27.0 mmol) in THF (50 ml) at 

-78°C. After stirring for 2 h, tributyltin chloride (8.0 ml, 29.5 mmol) was added. After stirring 

for an additional 2 h, the solution was concentrated under reduced pressure. The residue was 
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flash chromatographed (hexane:ethyl acetate) to yield 1 -methy I-4-(tributyIstanny 1)-1#-

imidazole. Method [7] Retention time 7.34 min by HPLC (MH+ 373). 

9.2.2. l~Methyl-4-(3-nitrothiophen-2-yl)-lH~imidazole 

[00638] The title compound was prepared from 2-chloro-3-nitrothiophene (2.57 g, 15.7 

mmol) and l-methyl-4-(tributylstamiyl)-I//~imidazole (8.64 g, 23.3 mmol) using protocol E 

except the reaction was heated to 90°C (rather than 95°C) and was purified by flash 

chromatography (hexane:ethyl acetate). Method [1] Retention time 0.57 min by HPLC (MH+ 

210). 

9.2.3. 2-(l-Methyl-lH~imidazoi-4~yl)thiophen-3~amine 

[00639] l-methyl-4~(3-mtrothiophen-2-yl)-l#-imidazole was reduced according to 

protocol F to yield 2-(l-methyl-l/f-imidazoI-4-yl)thiophen-3-amine. Method [6] Retention time 

0.35 min by HPLC (MH+ 180). 

9.2.4. 2-(4-Methoxyphenyl)-N-(2-(l-methyl-JH-imidazol-4~yl)thiophen-3-yl)acetamide 

[00640] The title compound was prepared from 2-(l-methyl-lH-imidazol-4-

y?)thiophen-3-amine and 2-(4-methoxyphenyl)acetic acid using protocol B and was purified by 

HPLC. Method [8] Retention time 3.55 min by HPLC (MH+ 328). 'H NMR (300 MHz, 

DMSO) 8 10.37 (s, IH), 8.33 (s, 1H), 7.48. (3m5 H), 7.26 (d, J=8.4 Hz, 2H), 6.92 (d, J=8.4 Hz, 

2H), (s, 6H), 3,60 (s, 2H). 

9.3. Synthesis of A-(2-(ljyr-imidazoI-4-yl)thiophen-3-yI)-2-(4-methoxyphenyl)-

acetamide (75) 

[00641] 3 M Ethyl magnesium bromide in THF (5.0 ml, 15.0 mmol) was added 

dropwise to a solution of 4-iodo-l-trityl-li1/-imidazole (4.44 g, 10.2 mmol) in THF (100 ml) at -

78°C. After stirring for 2 h, tributyltin chloride (5.0 ml, 18.4 mmol) was added. After stirring 

for an additional 2 h, the solution was concentrated under reduced pressure. The residue was 

flash chromatographed with 19:1,9:1, 17:3, and 4:1 hexane:ethyl acetate as the eluant to yield 

p 

H 

9.3.1. 4-(Tributylstarinyl)-l-tntyl-lH-imidazole 
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7.72 g of impure 4-(tributylstannyl)-l-trityl-l//-imidazole as a yellow solid. Method [7] 

Retention time 10.89 min by HPLC (MH+ 601). 

[00642] The title compound was prepared from 2-chloro-3-nitrothiophene and 4-

(tributyLstanny])-l-trityl-l#-imidazole according to Protocol E. Yield: 2.43 g (56% over 2 steps 

from 4-iodo-1 -trityl-If/-imidazole) of 4-(3-nitrothiophen-2-yl)-l-trityl-lfT-imidazole as a 

greenish-yellow solid. Method [7] Retention time 9.92 min by HPLC (M+Na=460). 

9.3.3. 2-(l-Trityl-lH-imidazol~4-yl)thiophen-3-amine 

[00643] The title compound was prepared from 4-(3-nitrothiophen-2-yl)-l-trityl-1H-

imidazole using protocol F (1.27 g, 95% yield) as a red viscous liquid. Method [7] Retention 

time 5.51 min by HPLC (M+Na=430). 

9.3.4. 2-(4-Methoxyphenyl)-N-(2-(l-trityl-lH4midazol-4-yl)thiophen-3-yl)acetamide 

[00644] [0007] The title compound was prepared from 2-(l-trityl-lH-imidazol-4-

yl)thiophen-3-amine and 2-(4-methoxyphenyl)acetic acid using protocol B (561 mg, 59%) as a 

brown solid. Method [7] Retention time 9.46 min by HPLC (MH+ 556). 

9.3.5. N-(2-(lH-Imidazol-4-yl)thiophen-3-yl)-2-(4-methoxypheny})acetamide 

[00645] 2-(4-Methoxyphenyl)-Ar-(2-(l-trityl-lH-imidazol-4-yl)thiophen-3-yl)acetamide 

(561 mg, 1.01 mmol) in TFA (10 ml) was stirred for 1 h. The solution was concentrated under 

reduced pressure and the residue was directly purified by HPLC to yield AL(2-( lf/-imidazol-4-

yl)th?ophen-3-yl)-2-(4-methoxyphenyl)acetamide. Method [8} Retention time 3.37 min by 

HPLC (MH+ 314). JH NMR (300 MHz, DMSO) 5 10.28 (s, IH), 8.60 (s, IH), 7.59 (s, IH), 7.53 

(d, 3=5.7 Hz, IH), 7.49 (d, J=5.7 Hz, IH), 7.23 (d, J-8.4 Hz, 2H), 6.90 (d, J=8.4 Hz, 2H), 3.73 

(s, 3H). 

9.4. Synthesis of A'-(2-(l/y-imidazoI-4-yl)thiophen-3-yl)-2-(2-oxo-3,4-dihydroquinoIin-

1 (2#)-yl)acetamide (76) 

9.3.2. 4-(3-Nitrothiophen-2-yl)-l-trityl-lH-imidazole 

H 
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9.4. L 2-(2-Oxo-3,4-dihydroquinolin-l(2H)-yl)-N-(2-(l-trity1-lH-imidazol-4-yl)thiophen-3~ 
yl)acetamide 
[00646] The title compound was prepared from 2-(l-trityl-lH-imidazol-4-yl)thiophen-

3-amine and 2-(2-oxo-3,4-dihydroquinoIin-l(2H)-yl)acetic acid using protocol B (269 mg, 32%). 

Method [7] Retention time 9.32 min by HPLC (MH+ 595). 

9.4.2. N-(2-(lH-Imidazol-4-yl)thiophen-3-yl)-2-(2-oxo-3f4-dihydroquinolin-}(2H)-

yl)acetamide 

[00647] The title compound was prepared from 2~(2-oxo-3,4-dihydroquinolin-l(2#)-

yl)-A^2-(I-trityl-l#-imidazol-4-yl)thiophen-3~yl)acetamide (269 mg, 452 umol) as described in 

Example 9.3.5. and was purified by HPLC. Method [8] Retention time 3.74 min by HPLC 

(MH+ 353). *H NMR (300 MHz, DMSO) 8 10.58 (s, IH), 8.52 (s, IH), 7.65 (s, 1H), 7.54 (s, 

2H), 7.22 (m, 2H), 6.99 (m, 2H), 4.68 (s, 2H), 2.95 (m, 2H), 2.66 (m, 2H). 

9.5. Synthesis of 2-(4-methoxyphenyl)-iV-(2~(2-methyl-lH-imidazol-4-yI)thiophen-3-

yl)acetamide (77) 

[00648] 3 M Ethyl magnesium bromide in THF (6.0 ml, 18.0 mmol) was added 

dropwise to a solution of 4-iodo-2-methy 1-1-trityl-l#-imidazole (5.30 g, 11.8 mmol) in THF 

(100 ml) at -78°C. After stirring for 2 h, tributyltin chloride (5.0 ml, 18.4 mmol) was added. 

After stirring for an additional 2 h, the solution was diluted with water and extracted with 

methylene chloride. The combined organic extracts were dried over magnesium sulfate, filtered 

and concentrated under reduced pressure to yield 8.49 g of impure 2-methyl-4-(tributylstannyl)-

1 -trityl-ltf-imidazole as a orange liquid. Method [7] Retention time 11.32 min by HPLC (MH+ 

615). 

9.5.2. 2-Meihyl-4-(3-nitroth'wphen-2~yl)-l-trityl-lH-imidazole 

[00649] The title compound was prepared from 2-methyl-4~(tributylstannyl)-l -trityl-

lH-imidazole and 2-chloro-3-nitrothiophene using protocol E (3.43 g, 76% over 2 steps). 

Method [7] Retention time 8.87 min by HPLC (M+Na=474). 

9.5.3. 2-(2-Methyl-l-tHtyl-lH-imidazol~4-yl)thiophen-3-amine 

o 

H 

9.5.1. 2-Methyl-4-(tributylstannyl)-l-trityl-lH-imidazole 
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[00650] The title compound was prepared from 2-methyl-4-(3-nitrothiophen-2-yl)-l~ 

trityl-IH-imidazole using protocol F (1.33 g, 100% yield). Method [7] Retention time 5.42 min 

by HPLC (M+Na=444). 

9.5.4. 2-(4-Methoxyphenyl)-N~(2-(2-methyI-l-trityl-lH-imidazol-4~yl)thiophen-3~ 

yl)acetamide 

[00651] The title compound was prepared from 2-(2~methyl-l-trityl-lH.-imidazol-4-

yl)thiophen-3-amine and 2-(4-methoxyphenyl)acetic acid using protocol B (540 mg, 57%). 

Method [7] Retention time 7.42 min by HPLC (MH+ 570). 

9.5.5. 2-(4-Methoxyphenyl)-N-(2-(2-methy\-lH-imidazol-4~yl)thiophen-3-yl)acetamide 

[00652] 2-(4-methoxyphenyl)-A-(2-(2-methyl-l-trityH//-imidazol-4-yl)thiopheii-3-

yl)acetamide (540 mg, 94B mmol) in TFA (10 ml) was stirred for 1 h. The solution was 

concentrated under reduced pressure and the residue was directly purified by HPLC to yield 2-

(4-methoxyphenyl)-Af-(2-(2-methyl-l#-imidazol-4-yl)thiophen-3-yl)acetamide. Method [8] 

Retention time 3.52 min by HPLC (MH+328). *H NMR (300 MHz, DMSO) 8 10.02 (s, IH), 

7.60 (d, J=5.4 Hz, IH), 7.53 (s, IH), 7.40 (d, J-5.4 Hz, IH), 7.23 (d, J=8.7 Hz, 2H), 6.89 (d, 

J=8.9 Hz, 2H), 3.73 (s, 3H). 

9.6. Synthesis of JV-(2-(2-methyl-li/-imidazoI-4-yl)thiophen-3-yI)-2-(2-oxo-3,4-

dihydroquinolin-l(2//)-yl)acetamide (78) 

9.6.1. N-(2-(2-Methyl-l-trityl-lH-imidazol~4-yl)thiophen-3-yl)-2-(2-oxo-3,4-dihydroquinolin-
1 (2H)-yl)acetamide 
[00653] The title compound was prepared from 2-(2-methyl-l-trityl-lH-imidazol-4-

yl)thiophen-3-amine and 2-(2-oxo-3,4-dihydroquinolin- l(2H)-yl)acetic acid using protocol B 

(125 mg). Method [7] Retention time 7.33 min by HPLC (MH+ 609). 

9.6.2. N-(2-(2-Methyl-lFI"imidazol-4-yl)thiophen-3-yl)-2-(2-oxo-3,4-dihydro-quinolin-

1 (2H)-yl)acetamide 

[00654] A^-(2-(2-methyl~l-trityl-lff-imidazol~4-yl)thiophen-3-yl)-2-(2-oxo-3,4-

dihydroquinolin-1 (2//)-yl)acetamide (125 mg, 205 mmol) in TFA (5 ml) was stirred for 1 h. The 

solution was concentrated under reduced pressure and the residue was directly purified by HPLC 

o 

H 

216 



to yield AK2-(2-methyl-l//-imidazol-4-yI)thiophen-3-yl)-2-(2-oxo-3,4-dihydroquinolin-l(2/f)-

yl)acetamide. Method [8] Retention time 4.05 min by HPLC (MH+ 367). !H NMR (300 MHz, 

DMSO) 8 10.28 (s: IH), 7.57 (m, 2H), 7.43 (d, J=4.8 Hz, 2H), 7.22 (m, 2H), 6.99 (m, 2H), 4.68 

(s, 2H), 2.92 (m, 2H), 2.59 (m, 2H), 2.46 (s, 3H). 

9.7. Synthesis of A-(2-(l//-imidazol-l-yi)thiophen-3-yl)2-(naphthalen-l-yl)acetamide 

[00655] Imidazole (860 mg, 12.63 mmol) was added to a solution of 2-chloro-3-nitro-

thiophene (Ig, 6.10 mmol) in abs. ethanol (20 mL). The reaction mixture was heated to reflux in 

a sealed tube for 3 days and then concentrated under reduced pressure. Purification by flash 

chromatography (silica, 25:75 ethyl/hexane) gave l-(3-nitrothiophen-2-yl)-l#-im.idazole (540 

mg, 45%). See Erker, T. J. et al, J. Heterocylic. Chem. 39 (2002) 857-861. Method [3] m/z 

195.9 (M+H); retention time = 0.615. 

9.7.2. 2-(l H-Imidazol-1 ~yl)thiophen-3-amiite 

[00656] The title compound was prepared from 1 -(3-nitrothiophen-2-yl)-1 ̂ -imidazole 

(540 mg, 2376 mmol) using the procedures of Example 1.97.2 (431 mg, 94%) and was used 

without further purification. Method [4] m/z 166.0 (M+H); retention time = 0.227. 

9.7.4. N-(2-(lH-Imidazol-l-yl)thiophen-3-yl)-2-(naphthalen-l-yl)acetamide 

[00657] To a mixture of 1-naphthyl acetic acid and 2-(li7-imidazol-l-yl)thiophen-3-

amine in anhydrous CH2CI2 was added 0-(7-azabenzotriazol-l-yl)-iV,iV)Ar)Ar,-tetramethyl 

uronium hexafluorophosphate and 4-methymorpholine. A small amount of DMF was added to 

help starting material reagents go into solution. The reaction mixture was stirred overnight under 

N2 (g) inlet and evaporated under reduced pressure. The resulting residue was purified by flash 

column chromatography (silica, 10:90 methanol/methylene chloride) to afford N-(2-(lH-

imidazol-l-yl)thiophen-3-yl)2-(naphthalen-l-yl)acetamide (209 mg, 33%). The desired product 

was purified by preparative HPLC. Method [8] rn/z 334.1 (M+H); retention time = 4.885. XH-

NMR (CD3OD) 8 8-83. (S5.1H), 7.89-7.80 (m, 2H), 7.77 (d, ,7=7.8 Hz, IH), 7.51 (d, .7=6.3 Hz, 

2H), 7.48-7.32 (m, 5H), 7.17 (d, J = 6.3 Hz, 2H), 4.08 (s, 2H). 

(79) 

9.7.1. l'(3-Nitrothiophen-2-yl)-lH-imidazole 
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9.8. Synthesis of of 2-(4-methoxyphenyl)-A/-(2-(4-methyl-Lff-imidazoI-l-yl)thiophen-3-

yl)acetamide (SO) 

9.8.L 4-Methyl-l-(3-nitrothiophen-2-yl)-lH-imidazole 
[00658] 4-methyl-l-(3-mtrothiophen-2-yl)-l#-imidazole was prepared from 2-chloro-

3-nitrothiophene and 4-methyl-lH-imidazole according to the procedure described in Example 

9.7.1., above. Purification by flash column chromatography (silica, 40:60 ethyl acetate/hexane) 

gave the nitro intermediate (1.26 g, 49%). !H-NMR (CDCU) 5 7.67 .(s.lH), 7,59 (d, J = 6.1 Hz, 

1H), 7.19 (d, J= 6.1 Hz, IH), 6.89 (s, IH), 2.27 (s, 3H). 

9.8.2. 2-(4-Methyl-lH-imidazol-]-yl)thiophen-3-amme 

[00659] 2-(4-methyl-ltf-imidazol-l-yl)thiophen~3-amine was prepared from 4-methyl-

l-(3-nitrothiophen-2-yl)-lH-imidazoIe according to the procedure described in Example 9.7.2., 

above. The amine intermediate (1.52 g, quantitative) was used without further purification. 

Method [4] m/z 180.1 (M+H); retention time = 0.236. 

9.8.3. 2-(4-Methoxyphenyl)-N-(2-(4-methyI-lH-imidazoI-l-yl)thiophen-3-yl)acetamide 

[00660] 2-(4-methoxyphenyl)-A/-(2-(4-methyl-l//-imidazol-l-yl)thiophen-3-

yl)acetamide was prepared from 2-(4-methoxyphenyl)acetic acid and 2-(4~methyl-lH-imidazoi-

l-yl)thiophen-3-amine according to the procedure described in Example 9.7.3., above. 

Purification by flash column chromatography afforded the final product (silica, 75:25 ethyl 

acetate/hexane) (77 mg, 6%). Method [7] m/z 328.0 (M+H); retention time = 1.001. 'H-NMR 

(CDCU) 8 8.00 (broad s, IH), 7.77 (d, J= 6.4 Hz, IH), 7.16 (s, IH), 7.13 (d, J= 8.7 Hz, 2H), 

6.85 (d, J= 8.7 Hz, 2H): 6.50 (s, 1H), 3.81 (s, 3H), 3.65 (s, 2H), 2.15 (d, 0.9 Hz, 2H). 

Example 10 
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Thiophene Pyrazine Analogs 
10.1. Synthesis of 2-(4-methoxyphenyi)-iV-(2-(pyrazin-2-yI)thiophen-3~yl)acetamide (81) 

o 

10.1.1. 2-(3-Nitrothiophen-2-yl)pyraz.ine 
[00661] The title compound was prepared from 2-(tributylstannyl)pyrazine and 2-

chloro-3-nitrothiophene using protocol E and was purified by flash chromatograpy (hexane:elhyl 

acetate). Method [7] Retention time 2.38 min by HPLC (MH+ 208). 

10.1.2. 2-(Pyrazin-2~yI)thiophen-3-amine 

[00662] The title compound was prepared from 2-(3-mtrothiophen-2-yl)pyrazine using 

protocol F. Method [8] Retention time 2.17 min by HPLC (MH+ 178). 

10.1.3. 2-(4-Methoxyphenyl)-N-(2-(pyrazin-2-yl)thiophen-3-yl)acetamide 

[00663] The title compound was prepared from 2-(pyrazin-2-yl)thiophen-3-amine and 

2-(4-methoxyphenyl)acetic acid according to protocol B and was purified by HPLC. Method [7] 

Retention time 5.91 min by HPLC (MH+- 326). 'H NMR (300 MHz, DMSO) 5 s (11.02, IH), 

8.81 (d, J=0.9 Hz, 1H), 8.45 (d, J=2.7 Hz, IH), 8.26 (m, 1H), 7.92 (d, J=5.4 Hz, IH), 7.74 (d, 

J-5.4 Hz, IH), 7.33 (d, 8.7 Hz, 2H), 6.99 (d, J=8.7 Hz, 2H), 3.78 (s, 3H), 3.72 (s, 2H). 

10.2. Synthesis of A-(4-cyano-3~{pyrazm-2-yl)thiophen-2~yl)-2-(qumolin-5-

yl)acetamide 

10.2.1. 4-Bromo-5-nitrothiophene-3-cai"bonitrile 
[00664] The title compound (2.8 g, 71%) was prepared from 4-bromothiophene-3-

carbonitrile (2.9. g, 15.5 mmol) according to the procedure described in U.S. Patent Application 

Publication 20080214528 (p. 25). Rf- 0.48 (20% EtOAc/hexanes; silica); lH NMR (300 MHz, 

CDCU) 5 8.12 (s, 1H). 
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1 0.2.2. 5-Nitm-4-(pyraz.in-2~yl)thiophene-$-carbonitrile 

[00665] To a solution of 4-bromo-5-nitrothiophene-3-carbonitrile (312 mg, 1.34 mmol) 

in dioxane (4 mL) was added tetrakis(triphenylphosphine)palladium(0) (154 mg, 0.133 mmol) 

and tributylstannylpyrazine (794 mg, 2.15 mmol). This was heated by microwave irradiation to 

140°C for 30 min. The reaction mixture was concentrated under reduced pressure, and the 

residue purified by flash chromatography to afford the titled compound (166 mg, 53%): Rf= 

0.33 (20% EtOAc/hexanes; silica); HPLC method [4], retention time = 1.45 min; MS(ESI) 233.0 

(MH+). 

10.2.3. 5-Amino~4-(pyrazin-2-yl)thiophene-3-carbonitrile 

[00666] To 5-nitro-4-(pyrazin-2-yl)thiophene-3-carbonitrile (166 mg, 0.72 mmol) in 

conc HCI (3 mL) at rt was added tin(H) chloride (327 mg, 1.7 mmol). This was stirred at rt for 2 

h, whereupon the reaction mixture was basified with aqueous NaOH and extracted with EtOAc. 

The combined organic extracts were dried (Na2S04), filtered and concentrated to give a brown 

oil (31 mg, 21%). HPLC method [4], retention time = 1.458 min; M'S(ESI) 203.1 (MH-H). 

10.2.4. N-(4-Cyano-3-(pyrazin-2-yl)thiophen-2-yl)-2-(quinolin-5-yl)acetamide 

[00667] The title compound was synthesized from 5-amino-4-(pyrazin-2-yl)thiophene-

3-carbonitrile (30.5 mg, 0.15 mmol) and 2-(quinolin-5-yl)acetic acid hydrochloride (36 mg, 0.16 

mmol) according to protocol A. The product was purified by HPLC method [4], retention time = 

1.393 min; M.S(EST) 372.1 (MH+); !HNMR (300 MHz, CD3OD) 8 9.30 (d, J~ 1.5 Hz, IH), 

9.06 (dd, 4.8, 1.3 Hz, IH), 8.99 (d, <7 = 8.5 Hz, IH), 8.51 (d, J= 2.6 Hz, IH), 8.29 (t J= 1.9 

Hz, IH), 8.20 (d, 8.6 Hz, IH), 8.09 (dd, J= 8.6, 7.1 Hz, IH), 7.95 (s, IH), 7.93 (d, /= 6.7 

Hz, IH), 7.86 (dd, J= 8.6,4.9 Hz, IH), 4.55 (s, 2H). 

Example 11 

Synthesis of 2-(isoquinolin-5-yl)-N-(4-(pyrazin-2-yl)thiazol-5-yl)acetamide (82) 

[00668] To a solution of lert-butyl thiazol-5-ylcarbamate (WO 2007/071955) (607 mg, 

3.0 mmol) in chloroform (50 mL) was added/V-bromosuccinimide (542 mg, 3.04 mmol) atO °C. 

After 1 h, reaction was quenched by addition of saturated NaHC03 solution (50 mL). The layers 

11.1. tert-Butyl 4-bromothiazol-5-ylcarbamate 
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were separated, and the mixture extracted with CHCI3 (3 x 50 mL). Hie combined organic 

extracts were dried (MgSCXi), filtered and concentrated. 'HNMR (CDCU) £8.37 (d, J = 0.6 Hz, 

1H), 7.05 (br s, 1H), 1.55 (s, 9H); MH+ 278.9. 

[00669] A mixture of tert-butyl 4-bromothiazol-5-ylcarbamate (420 mg, 1.5 mmol), 

tetrakis(triphenylphosphine)palladium(0) (170 mg, 0.15 mmol) and 2-tributyl-stannylpyrazine 

(930 mg, 2.5 mmol) in anhydrous dioxane (4 mL) was heated to 140 °C in a microwave reactor 

for 2 h. The reaction mixture was then concentrated in vacuo and purified by flash 

chromatography (EtOAc/hexanes) to give the desired product (260 mg, 62%). !H NMR (CDCI3) 

£11.10 (s, IH), 9.47 (d, ,7=1.4 Hz, IH), 8.52 (t, J-2.0 Hz, IH), 8.45 (d,,7= 2.7 Hz, IH), 8.40 

(s, IH), 1.58 (s, 9H); MH+ 279.0. 

11.3. 2-(Isoquinolin-5~yl)-N-(4-(pyrazin-2-yl)ihiazol~5-yl)acetamide 

[00670] To a solution of 4-(pyrazin-2-yl)thiazol-5-ylcarbamate (260 mg, 0.94 

mmol) in CH2CL (1 mL) at 0 °C was added trifluoroacetic acid (1 mL) and the mixture was 

allowed to warm to rt over 1 h. The solvent was removed in vacuo and the crude product was 

used without further purification. 

[00671] The crude 4-(pyrazin-2-yl)thiazol-5-amine was coupled with 2-(isoquinolin-5-

yl)acetic acid hydrochloride using procedure A and was purified by HPLC purified to afford 

desired material as a white trifluoroacetic acid salt (107 mg). Method [8]: rt = 3.71 min; lH 

NMR (CDCI3) £12.16 (s, IH), 9.80 (s, IH), 9.48 (d, J= 1.2 Hz, IH), 8.64 (d, J= 6.4 Hz, IH), 

8.47 (s, IH), 8.45 (d, <7 = 2.7 Hz, IH), 8.39 (d, J= 8.5 Hz, l.H)f 8.33 (d, 6.5 Hz, IH), 8.15 (d, 

J = 7.2 Hz, IH), 8.10-7.98 (m, 2H), 4.45 (s, 2H); MH+ 348.0. 

Example 12 

11.2. tert-Butyl 4-(pyrazin-2~yi)thiazol-5-ylcarbamate 
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Synthesis of Ar-(4,4'-bithiazol-S-yl)-2-(isoquinolm-5-yl)acetamide (83) 

12.1. tert-Butyl 4,4 '-bithiazof-5-ylcarbamate 

[00672] A mixture of tert-butyl 4-bromothiazol-5~ylcarbamate (590 mg, 2.1 mmol), 

tetrakis(triphenylphosphine)palladium(0) (240 mg, 0.21 mmol) and 4-tributylstannylthiazole 

(1.18 g, 3.2 mmol) in anhydrous dioxane (5 mL) was heated to 140 °C in a microwave reactor 

for 1 h. The reaction mixture was then concentrated in vacuo and purified by flash 

chromatography (EtOAc/hexanes elution) to give the desired product (420 mg, 71 %). MH+ 

[00673] Conversion of tert-Butyl 4,4'-bithiazol-5-ylcarbamate to the above titled 

compound was performed according to the procedure detailed for the synthesis of 2-(isoquinolin-

5-yl)-N-(4-(pyrazin~2-yl)thiazol-5~yl)acetamide. Method [4]: rt = 1.22 min; SH NMR (d4-

MeOD) £9.73 (s, 1H), 8.79 (d, 2.0 Hz, IH), 8.63-8.45 (m, 4H), 8.30 (d, J= 7.1 Hz, IH), 

8.09 (t, J~ 7.8 Hz, IH), 7.86 (d, J - 2.0 Hz, 1H), 4.58 (s, 2H); MH+ 353.1. 

Synthesis of 2-(4-methoxyphenyl)-iV-(2-(2-oxooxazolidm-3-yl)thiophen~3-yl)acetamide (84) 

[00674] Potassium zer?-butoxide (1.86 g, 16.6 mmol) and oxazolidin-2-one (1.90 g, 

21.8 mmol) in DMF (50 ml) was stirred for 30 min. 2-chloro-3-nitrothiophene (1.64 g, 10.0 

mmol) was added and after 1 h, the solution was placed into a preheated oil bath at 100°C. After 

stirring for I h, the solution was diluted with brine and extracted with diethyl ether. The 

283.9. 

12.2. N~(4,4'-Bithiazol-5-yl)-2~(isoquinolin-5-yl)acetamide 

Example 13 

o 

13.1. 3-(3-Nitrothiophen-2-yl)oxazolidin-2-one 
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combined organic extracts were dried over magnesium sulfate, filtered and concentrated under 

reduced pressure. The residue was flash chromatographed with 9:1,4:1, 7:3, 3:2, and 1:1 

hexane:etliyl acetate as the eluant to yield impure 3-(3-nitrothiophen~2-yl)oxazolidin-2-one. 

Method [3] Retention time 2.50 min by HPLC (MH+ 215) and (M+Na-237). 

13.2. 3-(3-Aminothiophen-2-yl)oxazolidin-2-one 

[00675] The title compound was prepared from 3-(3-nitrothiophen-2-yl)oxazolidin-2-

one according to the procedures of Example 1.97.2. Method [7] Retention time 0.85 min by 

HPLC (MH+ 185). 

13.3. 2-(4-Methoxyphenyl)-N~(2-(2-oxooxazolidin-3-yl)thiophen-3-yl)acetamide 

[00676] The title compound was prepared from 3-(3-aminothiophen-2-yl)oxazolidin-2-

one and 2-(4-methoxyphenyl)acetic acid (510 mg, 3.06 mmol) using protocol B. The crude 

product was purified by HPLC. Method [7] Retention time 2.95 min by HPLC (MH+ 333). !H 

NMR (300 MHz, CDC13) 5 8.14 (broad s, IH), 7.39 (d, J-5.7 Hz, IH), 7.27 (d, J-9.0 Hz, 2H), 

7.06 (d, J=5.7 Hz, IH), 6.92 (d, J=9.0 Hz, 2H), 4.47 (m, 2H), 3.89 (m, 2H), 3.83 (s, 3H), 3.64 (s, 

2H). 

Example 14 

Determination of Kinase Activities 

Abbreviations 
[00677] [0008] DTT; DL-dithiothreitol; DMSO: dimethyl sulfoxide; BSA: bovine 

serum albumin; ATP: adenosine triphosphate; MAPK: mitogen-activated protein kinase; EDTA: 

ethyienediammetetraacetic acid; HEPES: (4-(2-hydroxyethyl)-I-piperazineethanesulfonic acid). 

Materials 

EPIW-1 

Biotin-Jun-Jun 50mer (BIOTIN-LC-Asn-Pro-Lys-Ile-Leu-Lys-Gln-Ser-Met-Thr-Leu-Asn-Leu-

Ala-Asp-Pro-Val-Gly-Ser-Leu-Lys-Pro-His-Leu-Arg-Ala-Lys-Asn-Ser-Asp-Leu-Leu-Thr-Ser-

Pro-Asp-Val-Gly-Leu-Leu-Lys-Leu-Ala-Ser-Pro-Glu-Arg-Glu-Arg-Leu-OH) 

EPIG-l 

Biotin-ELK-1 45mer (BIOTIN-LC-Pro-Gln-Lys-Gly-Arg-Lys-Pro-Arg-Asp-Leu-Glu-Leu-Pro-

Leu-Ser-Pro-Ser-Leu-Leu-Gly-Gly-Pro-Gly-Pro-glu-Tlir-Leu-Ser-Pro-Ile-Ala-Pro-Arg-Ser-Pro-

Ala-Lys-Leu-Ser-Phe-Gln~Phe-Pro-Ser~Ser~OH) 

EPIG-2 



Biotin-ATF-2 35mer (BlOTlN-LC-Leu-Ala-Val-His-Lys-His-Lys-His-Glu-Met-Thr-Leu-Lys-

Phe-Gly-Pro~Ala-Arg-Asn-Asp-Ser-Val-Ile-Val-Ala»Asp-Gln-Thr~Pro-Thr-Pro-Thr-Arg-Phe-

Leu-OH) 

aP38S (Upstate Biotech); aP38S (Cell Signaling Technology); SA-XL (High grade XL665-

conjugated streptavidin SA-Xlent, CIS Bio International); Eu-ELK-l-Ab (Phospho- ELK-

1 antibody from Cell Signaling Technology labeled by Perkin Elmer with Lance Eu W1024); Eu-

ATF-2-Ab (Phospho-ATF-2 antibody from Cell Signaling Technology labeled by Perkin Elmer 

with Lance Eu W1024); Eu-Ser-63-Ab (Phospho-c-Jun (Ser63) II antibody from Cell Signaling 

Technology labeled by Perkin Elmer with Lance Eu W1024); Eu-Ser-73-Ab (Phospho-c-Jun 

(Ser73) II antibody from Cell Signaling Technology labeled by Perkin Elmer with Lance Eu 

W1024); Eu-ELK-l-Ab (Phospho- ELK-1 antibody from Cell Signaling Technology labeled by 

Perkin Elmer with Lance Eu W1024); aJNKl/SAPKlc, aJNK2/$APKla, aJNK3/SAPKlb, 

uJNKl/SAPKlc, uJNK2/SAPKla, uJNK3/SAPKlb? MKK4/SKK1 active, MKK7bl active, 

uMAPK2/Erk2, MEK1 (active), up38a/SAPK2a and MKK6/SKK3 (active) from Upstate Cell 

Signaling Solutions; K252& (A.G. Scientific); 506126 (Calbiochem). 

Reagents 
[00678] Reagents were prepared and stored as specified below. 

JNK buffer stock solution: 

27 mM HEPES (free acid), 1 mM MgClj, pH 7.0, prepared by media kitchen and stored at 4°C. 

JNK detection buffer 

50 mM HEPES, 0.1% BSA, 400mM NaCl, stored at 4°C. 

0.5 M EDTA 

0.5 M EDTA in DI water, stored at RT. 

ImMATP 

275.6 mg of ATP (MW 551.2) were dissolved in 500 mL DI H2O and stored at -20°C. 

14.1. Active MAPK TR-FRET Assay 
Procedure 
(1) Assay buffer #1 was prepared (JNK buffer stock solution, 0.0025% Tween, ImMDTT). 

(2) Assay buffer #2 was prepared (assay buffer #1, 0.025%o BSA). 

(3) Test compound solution preparation: 5X compound solution was prepared using assay 

buffer #] with 5% DMSO. The compound solution (lOpJAvell) was added to a 384-well plate. 
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(4) aMAPK preparation: aMAPK stock (lOOug/ml) was thawed from -80°C on ice, and 

aMAPK (10ng/20|il=0.5ng/|il) solution using assay buffer #2 was prepared. The aMAPK 

solution (20jil/well) was added to the plate. The plate was shaken and the enzyme was incubated 

with the compound at RT for 10 min. 

(5) ATP/substrate solution preparation: ATP and substrate stocks were thawed on ice. 2.5X 

ATP/substrate (75^M ATP/50nM ELK-l) was prepared using assay buffer #1. The 

ATP/substrate (20|ol/well) was added to the plate. The plate was shaken and incubated at 30°C 

for Ihr. 

(6) EDTA preparation: 30mM EDTA was prepared using 0.5M EDTA stock and assay 

buffer #1. The EDTA (lOul/well) was added to the plate to quench the enzyme reaction, and the 

plate was shaken well. 

(7) Detection reagent preparation: Eu-ELK-l-Ab and SA-XL stocks were thawed on ice. 4X 

Eu-Anti-ELK- 1/SA-XL (2nM Eu-Anti-ELK-1/ 9.4nM SA-XL) using JNK detection buffer was 

prepared. The 4X Eu-Anti-ELK-1/SA-XL solution (20jil/well) was added to the plate. The plate 

was shaken and incubated at RT for Ihr before reading the plate on LJL using ratiometric 

method named HTRF. 

14.2. Active p38 TR-FRET Assay 
Procedures 
(1) Assay buffer #1 with 0.0025% Tween and ImM DTT was prepared using JNK buffer 

stock solution. 

(2) Assay buffer #2 with 0.025% BSA was prepared using the assay buffer #1. 

(3) Test compound solution preparation: 5X compound solution was prepared using assay 

buffer #1 with 5% DMSO. The compound solution (lOjal/well) was added to a 384-well plate 

(Corning, Cat No, 3654). 

(4) aP38 preparation: aP38 stock (300ug/ml) at -80°C was thawed on ice and a P38 

(30ng/20jil=L5ng/p,l) solution using assay buffer #2 was prepared. The P38 solution (20ul/well) 

was added to the plate. The plate was shaken and the enzyme was incubated with compound at 

RT for 10 min. 

(5) ATP/substrate solution preparation: ATP and substrate stocks were thawed on ice. 2.5X 

ATP/substrate (75pM ATP/50nM ATF-2) was prepared using assay buffer #1. The 

ATP/substrate (20|il/well) was added to the plate, the plate was shaken, and the plate was 

incubate at 30°C for Ihr. 
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(6) EDTA preparation; 30mM EDTA was prepared using 0.5M EDTA stock and assay buffer 

#1. The EDTA (lOjil/well) was added to the plate to quench the enzyme reaction and the plate 

was shaken well. 

(7) Detection reagent preparation: Eu-Anti-ATF-2 and SA-XL stocks were thawed on ice. 4X 

Eu-Anti-ATF-2/SA-XL (2nM Eu-Anti-ATF-2 / 9.4nM SA-XL) was prepared using INK 

detection buffer. The Eu-Anti-ATF~2/SA-XL solution (20jil/well) was added to the plate. The 

plate was shaken and incubated at RT for Ihr before reading the plate on LJL using ratiometric 

method named HTRF. 

14.3. Active JNK 1,2 and 3 TR-FRET Assay 

Procedures 
(1) Assay buffer #1 with 0.0025% Tween and ImM DTT was prepared using JNK buffer 

stock solution. 

(2) Assay buffer #2 wiih 0.025% BSA was prepared using the assay buffer #1. 

(3) Test compound solution preparation: 5X compound solution was prepared using assay 

buffer #1 with 5% DMSO. The compound solution (lOfil/well) was added to a 384-well plate 

(Corning, Cat No. 3654). 

(4) aJNKl, 2 or 3 preparation: aJNK stock (100jag/ml) at -80°C was thawed on ice and an 

aJNK (1.6ng/ml) solution was prepared using assay buffer #2. The aJNK solution (20fil/well) 

was added to the plate and the plate was shaken. The enzyme was incubated with the compound 

at RT for 10 min. 

(5) ATP/substrate solution preparation: ATP and substrate stocks were thawed on ice. 2.5X 

ATP/substrate (e.g., 25^M or 2.5 mM ATP/50nM EPIW-1) was prepared using assay buffer #1. 

The ATP/substrate (20^1/well) was added to the plate and the plate was shaken. The plate was 

incubated at RT for 15min. Note: In an exemplaiy assay, the final ATP concentration was about 

I mM. 

(6) EDTA preparation: 30mM EDTA was prepared using 0.5M EDTA stock and assay buffer 

#1. The EDTA (10p.l/well) was added to the plate to quench the enzyme reaction and the plate 

was shaken well. 

(7) Detection reagent preparation: Eu-63 and SA-XL stocks were thawed on ice. 4X Eu-

63/SA-XL (2nM Eu-63 / 9.4nM SA-XL) was prepared using JNK detection buffer. The Eu-

63/SA-XL solution (20jul/well) was added to the plate and the plate was shaken. The plate was 

incubated at RT for Ihr before reading the plate on LJL using ratiometric method named HTRF. 
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14.4. Coupled JNK 1,2 and 3 TR-FRET Assay 

Procedures 
(1) Assay buffer with 0.0025% Tween, 0.01% BSA, and ImM DTT was prepared using INK 

buffer stock solution. 

(2) Test compound solution preparation: 5X compound solution, including EDTA background, 

was prepared using assay buffer with 5% DMSO. The compound solution (I0(il/well) was 

added to a 384-well plate (Coming, Cat No. 3654). 

(3) uJNK 1,2, or 3 activation reaction preparation: uJNK activation solution was prepared 

using assay buffer (1.6ng/m3 MKK4, 1.6ng/ml MKK7, 16ng/ml uJNK, and 20uM ATP final). 

The uJNK activation solution (35fil/well) was added to the plate, the plate was shaken, and the 

reaction mixture was incubated with compound at 30°C for 60 min. 

(4) c-Jun substrate solution preparation: 50nM EPIW-1, c-Jun peptide, was prepared using 

assay buffer (15nM final). The EPIW-1 solution (15^.1/well) was added to the plate, the plate was 

shaken and incubated at 30°C for 60 min. 

(5) EDTA preparation: 30mM EDTA was prepared using 0.5M EDTA stock, and assay buffer. 

The EDTA (lOjil/well) was added to the plate to quench the enzyme reaction and the plate was 

shaken well. 

(6) Detection reagent preparation: Eu-73 and SA-XL stocks were thawed on ice. 4X Eu-

73/SA-XL (2nM Eu-73 / 9.4nM SA-XL) were prepared using JNK detection buffer. The Eu-

73/SA-XL solution (20p.l/well) was added to the plate. The plate was shaken and incubated at 

RT for Ihr before reading the plate on LJL using ratiometric method named HTRF. 

14.5. Coupled MAPK2/Erk2 TR-FRET Assay 
Procedures 
(1) Assay buffer with 0.0025% Tween, 0.01% BSA, and ImM DTT was prepared using JNK 

buffer stock solution. 

(2) Test compound solution preparation: 5X compound solution, including EDTA background, 

was prepared using assay buffer with 5% DMSO. The compound solution (lO^l/well) was 

added to a 384-well plate (Corning, Cat No. 3654). 

(3) uMAPK/Erk2 activation reaction preparation: uMAPK activation solution was prepared 

using assay buffer (16ng/ml MEKI, 160ng/ml uMAPK2/Erk2, and 60uM ATP final). The 

uMAPK activation solution (35|il/well) was added to the plate. The piate was shaken and the 

reaction mixture was incubated with compound at 30°C for 60 min. 
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(4) ELK-J substrate solution preparation: 50nM ELK-1 peptide was prepared using assay 

buffer (15nM final). The ELK-1 peptide solution (15|il/well) was added to the plate. The plate 

was shaken and incubated at 30°C for 60 min. 

(5) EDTA preparation: 30mM EDTA was prepared using 0.5M EDTA stock and assay buffer. 

The EDTA (lOjil/well) was added to the plate to quench the enzyme reaction and the plate was 

shaken well. 

(6) Detection reagent preparation: Eu-ELK-l-Ab and SA-XL stocks were thawed on ice. 4X 

Eu-Anti-ELK- 1/SA-XL (2nM Eu-Anti-ELK-1/ 9.4nM SA-XL) was prepared using JNK 

detection buffer. The Eu-Anti-ELK-l/SA-XL solution (20ul/'weU) was added to the plate. The 

plate was shaken and incubated at RT for 60min. before reading the plate on LJL using 

ratiometric method named HTRF. 

14.6. Coupledp38cc/SAPK2a TR-FRET Assay 
Procedures 
(1) Assay buffer with 0.0025% Tween, 0.01% BSA, and ImM DTT was prepared using JNK 

buffer stock solution. 

(2) Test compound solution preparation: 5X compound solution, including EDTA background, 

was prepared using assay buffer with 5% DMSO. The compound solution (lOjal/well) was 

added to a 384-well plate (Corning, Cat No. 3654). 

(3) up38a/SAPK2a activation reaction preparation: up38a activation solution was prepared 

using assay buffer (48ng/ml MKK6, 480ng/ml up38a and 60uM ATP final). The up38a 

activation solution (35ui/well) was added to the plate. Tne plate was shaken and the reaction 

mixture was incubated with compound at 30°C for 60 min. 

(4) ATF-2 substrate solution preparation: 50nM ATF-2 peptide was prepared using assay 

buffer (15nM final). The ATF-2 peptide solution (15jil/well) was added to the plate, the plate 

was shaken, and the plate was incubate at 30°C for 60 min. 

(5) EDTA preparation: 30mM EDTA was prepared using 0.5M EDTA stock and assay buffer. 

The EDTA (10|il/well) was added to the plate to quench the enzyme reaction and the plate was 

shaken well. 

(6) Detection reagent preparation: Eu-Anti-ATF-2 and SA-XL stocks were thawed on ice. 4X 

Eu-Anti-ATF-2/S A-XL (2nM Eu-Anti-ATF-2 / 9.4nM SA-XL) was prepared using JNK 

detection buffer. The Eu-Anti-ATF-2/S A-XL solution (20|al/well) was added to the plate. The 
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plate was shaken and incubated at RT for Ihr before reading the plate on LJL using ratiometric 

method named HTRF. 

Example 15 

Inhibition of Kainic Acid Induced Phospho-cJun Upregulation in Mice Hippocampi 
[00679] Excitotoxic cell death can be induced experimentally by the administration of 

kainic acid, a potent agonist of the kainate class of glutamate receptors. Peripheral injection of 

kainic acid results in recurrent seizures and degeneration of select populations of neurons in the 

hippocampus. Activation of jnk is observed after kainic acid treatment in vivo (see, e.g., Jeon S. 

H. el al., Experimental and Molecular Medicine 2000, 32(4): 227-230 and Kira Y.-H. et al, 

Molecules and Cells 2001, 11(2): 144-150). Mice lacking the Jnk3 gene are resistant to kainic 

acid induced upregulation of phosphorylated c-jun (p-cj un) and hippocampal neuronal apotosis 

(see e.g., Yang D.D. et al, Nature 1997,389:- 865-870). Phosphorylated c-jun in wildtype mice 

is upregulated after kainic acid administration and have demonstrated that this upregulation is 

inhibited by certain compounds of the present disclosure. 

Methods 

[00680] Female, FVB/N mice (Taconic) were treated by oral gavage (PO) with one 300 

mg/kg dose ofN-(4-chloro-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(isoquinolin-5-

yl)acetamide or vehicle (0.9% saline) at a 5 ml/kg dose volume. Control animals were dosed 

with vehicle. Thirty minutes later animals were treated interperitoneally with 25 mg/kg of kainic 

acid or saline at a 10 ml/kg dose volume. Kainic acid was formulated in 0.9% saline. Four hours 

after kainic acid administration animals were euthanized by carbon dioxide and were 

transcardially perfused with 0,9% saline. Brains were removed, and separated into left and right 

hemispheres. The hippocampus was dissected from the right hemisphere, frozen on dry ice and 

kept at -80 °C until used for quantitation of p-cjun levels. 

[00681} Preweighed hippocampus tissues were homogenized in cold cell extraction 

buffer (CEB) containing 1%) Triton X-100, 0.1% SDS, 0.5% deoxycholate, 20mM Na4P207, 2 

mMNa3V04,0.1% SDS and protease inhibitors (PI, 2 mg/mL aprotinin and I mg/'mL leupeptin) 

at a ratio of 9:1 CEB to wet tissue weight. Homogenized samples were analyzed using PathScan 

Phospho-c-Jun (Ser63) Sandwich ELISA Kit 11 from Cell Signaling Technology. Samples were 

diluted 1:10 in. sample diluent provided in the kit. An 8-point standard curve was prepared by 

diluting a 10 ng/mL phos-c-Jun standard 1:3 in 10% CEB/PI in sample diluent. Samples and 

standards were added at 100 JJL per well to prewetted ELISA plates which contain a phos-c-

jun(ser63)-specific rabbit monoclonal capture antibody and incubated overnight at 4 °C. The 
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plate was then allowed to warm to room temperature and washed three times using TBS+0.05% 

Tween 20 (TTBS). To each well were added 100 jiL of a mouse monoclonal c-Jun detection 

antibody and the plate was incubated at 37 °C for 1 hour. The plate was washed three times in 

TTBS, then 100 jiL per well of an anti-mouse IgG HRP-linked antibody was added. The plate 

was incubated at 37 °C for 30 minutes and was then washed three times in TTBS. To each well 

were added 100 |iL of TMB substrate and the plate was incubated for 10 minutes at 37 °C. Then 

stop solution was added. The colorimetric reaction was read using a Molecular Devices 

Spectramax plate reader and sample data was calculated from the standard curve fit to a 4-

parameter function. 

Results 

[06682] Treatment with 300 mg/kg of N-(4-chloro-3-(lH~l:254-triazol-5-5'l)thioplien-2~ 

yl)-2-(isoquinolin-5-yl)acetamide resulted in a statistically significant (unpaired t-test) 51% 

reduction of p-cjun in the hippocampus of FVB mice 4 hours after treatment with kainic acid. 

The results are summarized in Table 2, below. 

Table 2: 

N-(4-chloro-3-(lH-l,2,4-triazol-5-yI)thiophen-2-yl)-2-(isoquinolin-5-yl)acetamide Inhibits 
Kainic Acid Induced Phospho-cJun Upregulation in Mice 

Group 
p-cJun 
Mean 

(ng/ml) 
SD %of 

Vehicle p-Value 

Control 0.297 0.03 

Kainic Acid 1.886 1.18 

Kainic Acid + N-(4-
chloro-3-(l/f-l,2,4-

triazol-5-yl)thiophen-2-
yl)-2-(isoquinolin-5-

yl)acetamide 0.927 0.43 49.2 0.0025 
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What is claimed is: 

1. A compound having a structure according to Formula (I): 

Cy 

or a salt or solvate thereof, 

wherein 

ring A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 1 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, Cs-Cio-cycloalkyl, 3- to 8-membered 
12 12 heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR , SR , 

NRI2R13, C(0)RM, C(0)NR12RI3, 0C(0)NR12R", C(0)0R12, NR15C(0)R14, 

NR15C(0)0R12, NR1SC(0)NR12R13, NR15C(S)NR12R13, NR15S(0)2RI4, 

S(0)2NR12R13, S(0)R14 and S(0)2R14, 

wherein 

Ri2, R13 and R15 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-

membered heteroalkyl, aiyl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R12 and R13, 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

R14 is chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and are part of ring A; 

Z is 5- or 6-membered heteroaryl, with the proviso that 

(i) when ring A is thiophene, then Z is not a heteroaryl chosen from 

benzoimidazole, thiazole, and benzothiazole; 
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(ii) when ring A is thiazole, then Z is not benzoimidazole; 

(iii) when ring A is thiophene, then Z is not substituted oxadiazole; and 

(iv) when ring A is thiophene, then Z is not pyrimidinone; 

R5 is chosen from H, acyl, Cj-Ce alkyl, and CrCf> cycloalkyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, Cs-Cg-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

memberedheteroaryl, CN, halogen, OR42, SR42, NR42R43, CIOR44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43,NR45S(0)2R44, S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein 

R42, R4J and R45 are members independently chosen from H, acyl, C]-C6-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 

R44 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, CB-CS cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

Cy is chosen from cycloalkyl, heterocycloallcyl, aryl, and heteroaryl, wherein the cycloalkyl, 

heterocycloalkyl, aryl or heteroaiyl is optionally substituted with 1 - 6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

allcenyi, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloallcyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR52, NR52R5\ C(0)R54, C(0)NR52R53, OC(OJNRS2R53, 

C(0)0R52, NR55C(0)R54, NR55C(0)0R52, NRS5C(0)NR52R5\ NR55C(S)NR52R53, 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein 

R52, R53 and R55 are independently chosen from H, acyl, Cj-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-
59 membered heterocycloalkyl, wherein R ~ and R ~, together with the nitrogen atom 
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to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 

5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

2. The compound of claim 1, wherein the compound has a structure according to Formula 

(H): 

Cy 

or a salt or solvate thereof, 

wherein 

Y1 is chosen fromN, 0 and S; and 

Y2, Y3 and Y4 are independently chosen from S, O, N, NR3 and CR4, wherein 

each R' is independently chosen from H, alkyl, alkenyl, alkynyl, haloalkyl, 

cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, and 5- or 6-

membered heteroaryl; and 

each R4 is independently chosen from H, alkyl, alkenyl, alkynyl, haloalkyl, 

cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered 

heteroaryl, CN, halogen, OR17, SR17 and NR17R18, 

wherein 

R17 and R18 are independently chosen from H, acyl, Ci-Cs-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloallcyl, or R17 and R!\ 

together with the nitrogen atom to which they are bound are 

optionally joined to form a 5- to 7-membered heterocyclic ring, 
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or wherein adjacent R4 groups or adjacent R4 and R3, together with the 

atoms to which they are attached, form a 5- to 7-membered ring, 

with the proviso that: 

(i) at least one of Y1 and Y2 is N; 

(ii) when Y3 and Y4 are both CR4 and Y1 is N, then Y2 is other than S; and 

(iii) when Y~ and Y4 are both CR4 and Y2 is N, then Y1 is other than S. 

3. The compound of claim 1, wherein ring A is chosen from thiophene, thiazole, and 

pyrazole, wherein the thiophene, the thiazole, or the pyrazole is optionally substituted with I or 2 

substituents chosen from Ci-C4-alkyl, Ci-C4-alkenyl, Ci-C4-alkynyl, Ci-C4-haloalkyl, 2- to 4-

membered heteroalkyl, Cs-Ce-cycloalkyl, 3- to 6-membered heterocycloalkyl, CN, and halogen. 

4. The compound of claim 2, wherein the compound has a structure according to Formula 

(IV), Formula (V), Formula (VI) or Formula (VII): 

Cy 

(IV); 

(V); 
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Cy 

W 

-3 

y2 y4 (VI); 

Cy 

W 

-3 

or y2 Y4 (VII) 

or a salt or solvate thereof, 

wherein 

R2 and R2a are independently chosen from H, Ci-C4-alkyl, Ci-C4-alkenyl, Ci-C4-alkynyl, 

Ci-C4-haloalkyl, 2- to 4-membered heteroalkyl, C?-C6-cycloalkyl, 3- to 6-

membered heterocycloallcyl, CN, and halogen. 

5. The compoimd of claim 2, wherein the moiety: 

is chosen from: 
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R3 R4; R3; N= N ; N=N ; N^N ; N~O ; and N—S , 

or a tautomer or mixture of tautomers thereof, 

wherein 

R3 is chosen from H, Ci-C4 alkyl, C1-C4 alkenyl, C1-C4 allcynyl, C1-C4 haloalkyl, Cs-Cg 

cycloalkyl, 3- to 6-membered heterocycloalkyl, aryl, and 5- or 6-membered 

heteroaryl; and 

R4 and R4a are independently chosen from H, C1-C4 alkyl, C1-C4 alkenyl, C1-C4 allcynyl, 

C1-C4 haloalkyl, C3-C6 cycloalkyl, 3- to 6-membered heterocycloalkyl, aryl, 5- or 

6-membered heteroaryl, CN, halogen, OR17, SRn andNRi7RIS, 

wherein 

R17 and R18 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6~ 

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein Rl7and R18, 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring, 

or wherein two of R3, R4, and R4a, together with the atoms to which they are 

attached, are optionally joined to form a 5- to 7-membered ring. 

6. The compound of claim 1, wherein W is methylene (-CH2-). 
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7. A compound having a structure according to Formula (VIII): 

Cy 

N— 
R4 (VIII) 

or a tautomer, mixture of tautomers, salt or solvate thereof, 

wherein 

ring A is 5- or 6-membered heteroaryl, wherein the heteroaryl is optionally substituted 

with 1 - 3 substituents independently chosen from alkyl, alkenyl, alkynyl, 

haloalkyl, heteroalkyl, C3-Cio-cycloalkyl, 3- to 8-membered heterocycloalkyl, 

aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, NR12R13, C(0)R14, 

C(0)NRI2R13, 0C(0)NR12R13, C(O)OR121NR15C(O)R!4,NR15C(0)OR12, 

NRI5C(0)NRI2RE3, NRI5C(S)NR?2Rn, NR15S(0)2RM, S(0)2NR!2RB, S(0)R14 

and S(0)2RU, 

wherein 

R12, R13 and R15 are independently chosen from H, acyl, Ci-Cg-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R12 and R13, 

together with the nitrogen atom to which they are bound form a 5- to 1-

membered heterocyclic ring; and 

R14 is chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl. C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and, which are part of ring 

A; 

R4 is chosen from H, independently chosen from H, C1-C4 alkyl, C1-C4 alkenyl, C1-C4 

alkynyl, C1-C4 haloalkyl, C3-C6 cycloalkyl, 3- to 6-membered heterocycloalkyl, 

aryl, and 5- or 6-membered heteroaryl, CN, halogen, OR17, SR17 and NR17R18, 
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wherein 

R17 and R18 are independently chosen from H, acyl, Ci-Cg-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R17 and R18, 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; 

R5 is chosen from H. acyl, Ci-Ce alkyl, and C3-C6 cycloalkyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 

from 1 to 4 substituents chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, C3-C6-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43,NR45S(0)2R44; S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein 

R42, R43 and R45 are independently chosen from H, acyl, Ci-Cc-alkyl, 2~ to 6~ 

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together witli the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 

R44 is independently chosen from acyl, Ci-C6-allcyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-CS cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, 

heterocycloalkyl, aryl or heteroaryl is optionally substituted with 1-6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloallcyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52RS3, 0C(0)NR52R53, 

C(0)0R52, NR55C(0)R54, NRS5C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R53, 

NRS5S(0)2R54, S(0)2NR52R53, S(0)RS4 and S(0)2R54, 

wherein 
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R52, R53 and R55 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C$-Cz cycloalkyl and 3- to 8-

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R34 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 

5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

8. The compound of claim 7, wherein ring A is chosen from thiophene, thiazole and pyrazole, 

wherein the thiophene, the thiazole or the pyrazole is optionally substituted with 1 or 2 

substituents chosen from Ci-C4-alkyl, Ci-C4-alkenyl, CrC4~alkynyl, Ci-C4-haloalkyl, 2- to 4-

membered heteroalkyl, C3-C6-cycloalkyl, 3- to 6-membered heterocycloallcyl, CN, and halogen. 

9. The compound of claim 7, wherein the compound has a structure according to Formula 

(IVa), Formula (Va), Formula (Via) or Formula (Vila): 

Cy 

52 53 membered heterocycloallcyl, wherein R and R , together with the nitrogen atom 

(IVa); 

Cy 

(Va) 
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(Via); 

(Vila) 

or a salt or solvate thereof, 

wherein 

R2 and R2 are independently chosen from H, Ci-C4-aIkyI, Ci-C4-aIkenyl, Ci-Gpalkynyl, 

C[-C4-haloalkyI, 2- to 4-membered heteroalkyl, C?-C6'-cycloalkyI, 3- to 6-

membered heterocycloallcyl, CN, and halogen. 

10. The compound of claim 9, wherein R4 is chosen from H, methyl and cyclopropyl. 

11. The compound of claim 7, wherein W is methylene (-CH2-). 

12. A compound having a structure according to Formula (X) or Formula (XI): 

Cv 
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or 

or a salt or solvate thereof, 

wherein 

X1 is chosen from N and CR. 2a. 

R2 and R2il are independently chosen from H, Ci-CU-alkyl, Ci-C4-alkenyl, Ci-Ci-alkynyl, 

Ci-C4-haloalkyl, 2- to 4-membered heteroalkyl, C3-C6-cycloalkyl, 3- to 6-

membered heterocycloalkyl, CN, and halogen; 

R10 and R11 are independently chosen from H, Ci-C6-alkyl, Ci-C6-alkenyl, Ci-Q-alkynyl, 

Ci-C6-haloalkyl, 2- to 6-membered heteroalkyl, Cj-Cft-cycloalkyl, 3- to 8-

membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, 

OR42, SR'*, NR"zr, C(0)R'w, C(0)NR"zR"\ 0C(0)NR4ZR*J, C(0)0R", 

NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, NR45C(S)NR42R43, 

,42 »42n 43 ,44 42-n 43 142r> 43 ,42 

NR45S(0)2R'*4, SCO^NR^R"', S(0)R" and S(0)2R", 

wherein 

R42, R43 and R45 are independently chosen from H, acyl, Cj-Cs-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloallcyl and 3- to 8-membered heterocycloalkyl, or R42 and R43, 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

R44 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C& cycloalkyl and 3- to 8-membered 

heterocycloalkyl; 

R5 is chosen from H and substituted or unsubstituted Ci-Ce alkyl; 

Cy is chosen from cycloallcyl, heterocycloallcyl, aryl, and heteroaryl, wherein the 

cycloalkyl, heterocycloallcyl, aryl or heteroaryl is optionally substituted with from 

1 to 6 substituents independently chosen from Ci-Cg-alkyl, Ci-C6-alkenyl, CI-CG-

alkynyl, Ci-C6-haloalkyl, 2- to 6-membered heteroalkyl, C3-Ci2-cycloalkyl, 3- to 

,44 42r>4.? ,44 ,44 
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8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, 

OR52, SR52, NR52R53, C(0)R5\ C(0)NR52R53, 0C(0)NR52R53, C(0)0R52, 

NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR32R53, NR55C(S)NR52R53, 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein 

R52, R53 and R55'are independently chosen from H, acyl, Ci-Cg-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-

membered heterocycloalkyl, wherein R52 and R5\ together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-C6-aIkyl, 2- to 6-membered heteroalkyl, aryl, 

5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloallcyl; and 

Z is chosen from: 

/ / 

; and 

wherein 
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Y5 is chosen from O, S and NR3, wherein 

R3 is chosen from H, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, 3- to 8-

membered heterocycloalkyl, aryl, and 5~ or 6-membered heteroaryl; and 

R4, R4a and R16 are independently chosen from H, alkyl, alkenyl, alkynyl, 

haloalkyl, cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR17, SR.17 and NR17R1B, 

wherein 

R17 and R18 are independently chosen from H, acyl, Ci-Cs-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C.i-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R17 and R18. 

together with the nitrogen atom to which they are bound form a 5-

to 7-membered heterocyclic ring, 

or two of R4, R4a and R3, together with the atoms to which they are 

attached, form a 5- to 7-membered ring, 

or adjacent R.16 groups, together with the carbon atoms to which they are 

attached, form a 5- to 7-membered ring; 

n is an integer chosen from 0 to 4; and 

m is an integer chosen from 0 to 3. 

13. The compound of claim 12, wherein Ri0 and Rn are both H. 

14. The compound of claim 12, wherein R2 and R2* are independently chosen from H, methyl, 

CF3,CN,F! CI and Br. 

15. The compound of claim 1, 7 or 12, wherein R5 is H. 

16. The compound of claim 1, 7 or 12, wherein Cy is chosen from phenyl, naphthyl, quinoline, 

isoquinoline, quinoxaline, quinazoline, 3,4-dihydroquinolin-2~one, and 3,4-dihydro-l,6-

naphthyridin-2-one, each optionally substituted with 1 - 6 substituents independently chosen 

from Ci-Ce-alkyl, Ci-C6-alkenyl, Ci-C6-alkynyl. Ci-C6-haloalkyl, 2- to 6-membered heteroalkyl, 

C3-Ci2-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, 

halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52Rs\ 0C(0)NR52R53, C(0)0R52, 

NR55C(0)RS4, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R53, NR55S(0)2R54, 

S(0)2NR52R53, S(0)R54 and S(Q)2R54, 

243 



wherein 

R52, R53 and R55 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 8-

membered heterocycloalkyl, wherein R52 and Rs?, together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-Cg-alkyl, 2- to 6-membered heteroalkyl, aryl, 

5- or 6-membered heteroaryl, C^-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl. 

17. A compound chosen from: 

N-(2-( IH-1,2,4-triazol-5 -yl)thiophen-3 -y l)-2-(naphthalen-1 -yl)acetamide; 
N-(2-(3-methyl-l#~l,2,4-triazol-5-yl)thiophen-3-yI)-2-(naphthalen-l-yl)acetamide; 
A^7-(l,3-dimethyl-l#~l,2,4~triazol-5-yl)thiophen-3-yl)~2~(naphthalen-l-yl)acetaimde; 
N-(2-(l-methyl-1/M,2,4-triazol-5-yl)thiophen-3-yl)-2-(naph1halen-l-yl)acetamide; 
2-(4-methoxyphenyl)-A/"-(2-(3-methyl-lF-l,2,4-triazol-5-yl)thiophen-3-yl)acetamide; 
AL(2-(li7-l,2,4-triazol-5-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide; 
AM7-(l#-l,2,4-triazol-l-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide; 
2-(4-methoxyphenyl)~AK4-methyl-3-(3-methyl~l#~l,2,4-triazol~5~yl)thiophen-2-
yl)acetamide; 
Ar~(2-(2i/"l;2,3-triazol-2-yl)thiophen~3~yl)~2-(4-metlioxyphenyl)acetamide; 
Ar-(2-(3-cyclopropyl-l.i7-l,2,4-triazoI-5-yl)thiophen-3-yl)-2-(4-
methoxyphenyl)acetamide; 
Ar_f2-(3-ethyl-l/z-l,2,4-triazol-5-yl)thiophen-3-yl)-2-(4-methoxyphenyl)aceta.mide; 
AL(2-(3-te3l-butyl-lJfir-l,2,4-triazol-5-yl)tliiophen-3-yl)-2-(4-methoxyphenyl)acetamide; 
2-(4-methoxyphenyl)-A/-(2-(3-(tetrahydrofuran-2-yl)-lH-l,2,4-triazol-5-yl)thiophen-3-
yl)acetamide; 
2-(4-methoxyphenyl)-A/-(2-(3-(trifluoromethyl)- IH-1,2,4-triazol-5-yl)thiophen-3 -
yl)acetamide; 
A^4-methyl-3-(l#~l.,2,4~triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydroquinolin-
1 (2H)~y l)acetami de; 
AL(4-methy l-3-(3-methy 1~ IH-l ,2,4-triazol-5 -yl)thiophen~2-y l)-2-(2-oxo-3,4-
dihydroquinolin-1 (2//)-yl)acetamidc; 
2-(4-methoxyphenyl)-AL(2-(3-(pyridin~4~yl)-l#-l,2,4~triazol-5-yl)thiophen~3-
yljacetamide; 
Ar-(2-(3-amino-lJH,-l,2,4-triazol-5-yl)thiophen-3-yl)-2-(4-methoxyphenyl)acetamide; 
A^(4-chloro-3-(ljc/-l,2,4-triazoI-5-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydroquinolin-l(2//)-
yl)acetamide; 
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A7-(3-(177-l,2,4-triazol-5-yI)thiophen-2-yl)-2-(2-oxo-3,4-dihydroquinolin-l(27^)-
yl)acetamide; 
Ar-(4-chioro-3-(l.//-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(isoquinolin-5-y])acetamide; 
A^4-chloro-3-(lH-l,2,44riazol-5~yl)thiophen-2-yl)-2-(quinolin-5-yl)acetamide; 
Ar-(2-(l/?-l,2;4-triazol-5-yl)tliiophen-3-yl)~2-(2,3-dibydrobenzo[b][l,4]dxoxin-6-
yl)acetamide; 
Af-(4-methyl-3-(l#~l,2,4-triazol-5~yl)thiophen-2-yl)-2-(qmnolin-5-yl)acetamide 
2-(2,3-dihydrobenzo[&][l!4]dioxm-6-yl)~Ar~(2-(3-metliyl-lH-l,2,4-triazol-5-yl)tliiophen-
3-yI)acetai2iide; 
A^(2-(li/-l,254-triazol-5-yl)thiophen-3-yl)-2-(quinolin-5-yl)acetamide; 
Ar-(4-methyL3"(3~methyI-l//-l,2!4-triazoI-5~yl)thxophen-2-yl)-2-(quinoIm-5-
yl)acetamide; 
Ar-(4-methyl-3-(l//-l,2,4-triazoI-5-yl)thiophen-2-yI)-2-(quinoxalm-5-yl)acetamide; 
A^-(4-metliyl-3-(3-methyl-l//-l,2,4-triazol-5-yl)thiophen-2-yl)~2~(qumoxalin-5-
yl)acetamide; 
Ar-(4-ineth3d-3-(li/-l,2,4-triazo]-5'y])thiopher3-2-yl)-2-(4-(3-(piperidm-3-
yl)propoxy)phenyl)acetamide; 
A'-(4-methyl-3-(3-methyl-l//r-l,2,4-triazol-5-yl)thioplieii-2-yl)-2-(4-(3-(piperidin-l-
yl)propoxy)phenyl)acetamide; 
2-(4~(2-( lH-imidazol-1 -y l)ethoxy)pheny l)-AL(4-methy 1-3 ~(1H-1,2,4-triazol-5 -
yl)thiophen-2-yl)acetamide; 
A^(4-bromo-3-(l//-l,2,4-triazol-5-yl)thioplien-2-yI)-2-(isoqumolin-5-yl)acetamide; 
A^-(4-bromo-3-(l/7-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(quinolin-5-yr) acetamide; 
Ar-(4-bromo-3-(li^4,2,44riazol-5-yI)tliiophen-2-yI)-2-(2-oxo-3,4-dihydroqximoIin-l(2i^)-
yl)acetamide; 
A^4-cyano-3-(l#-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(isoqumolin-5-yl)acetamide; 
A^(4-cyano-3~(liif-l,2!4-triazol-5-yl)tMophen-2-y3)-2-(2-oxo-3,4-dihydroqumoHn-i(2Jf/)-
yl)acetamide; 
iV-(2-(3-methyl- 1H-1,2,44riazol-5~yl)thiophen-3-yl)-2-(4~(2-oxopyrrolidin-1 -
yl)phenyl)acetamide; 
AH4-niethyl~3~(5-methyI~4#-l,2,44riazol~3~yl)thiopheti-2-yl)-2~{4-(pyridin~4-
yl)phenyl)acetamide; 
A7_(4_Cyano-3-(4/f-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(quinolin-5-yl)acetamide; 
A/"(4-bromo-3-(lH"-I,2,4-triazol-5-yl)thiophen~2-yl)-2-(2-oxo-7-
(trifluoromethyl)quinolin-l(2#)-yl)acetamide; 
Ar-(4-bromo-3-(lH-l!2,4-triazol-5-yl)tMophen-2-yl)~2-(6-fluoro-2-oxo-3,4-
ciihydroquinoim-1 (2i/) -y 1) ac etam i de; 
7V_(4_bromo-3-(lF-l!2,4-triazol-5-yI)thiophen-2-yl)-2-(7~fliJoro-2-oxoquinolm-l(2H)-
yl)acetamide; 
A^-(4_bromo-3-(l//-l!2,44riazol-5~yI)thioplien-2-yl)-2-(7-chloro-2~oxo-3?4-
dihy droquinolin-1 (2if)-yl)acetamide; 
Ar-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thioplien-2-yl)-2-(6,7-difluoro-2-oxoquinoim-
l(2ft>yl)acetamide; 
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A^-(2-(l-methyl-lF-imidazo]-2-yl)tbiophen-3-yl)-2-(naphthalen-]-yl)acetamide; 
2-(4-methoxyphenyl)-iV-(2-(] -methy]-lH-imidazol-4-y])thiophen-3-yl)acetamide; 
A^-(2-(lF-imidazol-4-yl)thiophen-3-yl)-2-(4-methoxyphenyl)-acetamide; 
A^(2-(li/-imidazol~4~yl)thiophen-3~yl)-2-(2-oxo-3,4»dihydroqumolin-i(2H)-
yljacetamide; 
2-(4-methoxyphenyl)-A/-(2-(2-methy1-lH-imidazol-4-yI)tliiophen-3-yl)acetamide; 
A-(2-(2-methyl- lH»imidazol-4-yl)thiophen-3-yl)-2-(2-oxo-3,4-dihydroquinolin-l(2//> 
yl)acetamide; 
AL(2-(l//-imidazol-l-yl)thiophen-3-yl)2-(naplithalen-l-yr)acetamide; 
2-(4-methoxyphenyl)-Af-(2-(4-methy]-]#-imidazoM-yl)thiophen-3-yl)acetamide; 
2-(4-methoxyphenyl)-7V-(2-(pyrazin-2-yl)thiophen-3-yl)acetamide; 
2-(isoquinoIin-5-yl)-N-(4-(pyrazin-2-yl)thiazol-5-y!)acetanride; 
A^-(4,4'-bithiazol-5-yl)-2-(isoquinolm-5-yl)acetamide; 
2-(4-methoxyphen.yl)-Ar-(2-(2-oxooxazolidin-3-yl)thiophen-3-yl)acetamide; 
2-(7-bromo-2-oxo-3,4-dihydroquino3m-l(2H)"yi)-N-(4-bromo-3-(lH-l,2,44riazo]-5-
yl)thiophen-2-yl)acetamide; 
N-(4-bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(quinoIin-4-yl)acetamide; 
N-(4-bromo-3-(lH-l,2s4-triazol-5-yl)thiophen-2-yI)-2-(2-oxo-6-
(trifluoromethyl)quinolin-l(2H)-yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(8-fluoroisoquinolin-5-
yl)acetamide; 
N-(4-bromo-3-(lH-l ,2.4»triazol-5-yl)thioplien-2~yl)-2-(2-oxo-l,6-naplithyridin-l(2H)-
yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(8-fluoroqiimolin-5-y])acetamide; 
N-(4-bromo-3-(4H-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(7-(trifluoromethyl)quinolin-5-
yl)acetamide; 
N-(4-bromo-3-(4H-l!2,4-triazoI-3-yl)tliiophen-2-yl)-2-(5-(trifluoromethyI)qumolin-7-
y!)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yI)thiophen-2-yl)-2-(2-oxo-I,5-riaphthyridm~l(2H)-
yl)acetamide; 
N-(4-bromo-3-(l H-1,2,4-triazol-5~yl)thioplien-2-yl)-2-(2-oxo-3,4-dihy dro-1,6-
naphthyridin- 1 (2H)-y l)acetamide; 

N-(4~bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-3,4~dihydro-l,5~ 
naphtbyridin-1 (2H)-y l)acetamide; 

N-(4-bromo-3-(lH~l,2,4-triazol-5~yl)thiophen-2-yl)-2-(6-chloro-2-oxoquinolm-l(2H}-
yl)acetamide; 
N-(4-bromo-3-(lH-l,254-triazol-5-y3)thiophen-2-yS)~2-(5-fluoro-2-oxoquinoIin-l(2H)-
yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(3-fluoroqumolm-8-yl)acetamide; 
N-(4-bromo~3-(lH-l?2,4-triazol-5-yl)thiophen~2-yl)-2-(2~oxo-6-
(trifiuoromethoxy)quinolin-l(2H)-y!)acetamide; 
N-(4-bromo-3-C4H-I,2,4-triazol-3-yl)tliiophen-2-y})-2-(isoquinolin-4-yJ)acetamide; 
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N-(5-chloro-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-6-
(trifluoromethyl)quinolin-l(2H)-yl)acetamide; 
N-(4-bromo~3-(lH-l,2,4-triazol-3-y!)thiophen-2-yl)-2-(3-fluoroquinolin-5-yl)acetamide; 
N-(4-bromo-3~(lH-l,2!4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo-7-
(trifluoromethoxy)quinolin-l(2H)-yl)acetamide; 
N-(4-bromo-3-(l.H-lf2,4-triazol-5"yl)thiophen~2-yl)-2-(7-cyano-2-oxoquinolm~l(2H)-
yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(isoquinolin-8-yl)acetamide; 
N-(4-brorno-3~(lH-lJ2,4-triazol-5-yl)tSiiophen-2-yl)-2"(6-cyano-2-oxoquinolin-l(2H)~ 
yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(qiiinolin-8-yl)acetamide; 
K-(4-brorno-3-(lH-l!2,4-triazo]-5"yI)thiophei}--2-y])-2-(2-oxo-5-
(trifluoromethyl)quinolin-1 (2H)-yl)acetamide; 
N~(4-bromo-3-(lH-l52,4-triazol-5-yl)thiophen-2-yl)-2-(2-oxo~6-(triftuoromethyl)-3,4~ 
dihydroquinolin- l(2H)-yl)acetamide; 
N-(4-cyano-3-(l--methyl-lH-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(qmnolin-5-yl)acetamide; 
N-(4-bromo-3-(lH-l,2.4-triazol-3-yl)thiophen-2-yl)-2~(2~(trifluoromethyl)quinolin-7-
yl)acetamide; 
N-(4-bromo-3-( 1H-1,2,4-triazol-5-yl)thiophen-2-yl)-2-(7 -fluoroquinolin-5-yl)acetamide; 
N-(4~bromo-3-(lH-L254-triazol-3-yl)thiophen-2~yl)-2-(3-(trifluoromethyl)q-uinoHn-5-
yl)acetaraide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-fiuoroquinolin-5-yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thiophen-2-yl)-2-(6-fluoroquiuolm-7-yl)acetamide; 
N"(4-bromo-3-(lH-l!2,4-triazoI-5-yl)thiophen-2-yI)-2-(6-ethyiiyl-2-oxoquiiiolin-l(2H)-
yl)acetamide; 
N"(4-bromO"3-(lH~l,2,4-triazol-5-yI)thiophen-2-yl)-2-(2-oxo~7-(trifIuoromethyl)-l,6-
naphthyridin-1 (2H)-yl)acetamide; 
K-(4-bromo-3-(lH-l,2;4-triazol-5-yl)thiophen-2-yl)-2~(5-oxopyrazolo[l,5-a]pyrimidm~ 
4(5H)-yI)acet amide; 
N-(4-bromo-3-(lH-l,2,4-triazol-3-yl)thiophen-2-yl)-2-(3-(triBiuoromethy3)quinolin-8-
yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5'yl)thioplien-2-yl)-2-(6-methylimidazo[2,l-b]thiazoi-3~ 
yl)acetamide; 
2-(2-oxo-6-(trifluoromethy3)qiiinolin-l(2H)-yl)-N-(2-(thiazo]-4-yl)thiopheB-3" 
yl)acetamide; 
N-(4-cyano-3-(pyrazin-2-yl)thiophen-2-yl)-2-(quinolin-5-yl)acetamide; 
2-(2-oxo-l,6-naphthyridin~l(2H)-yl)"N-(2-(thiazoI-4-yl)thioplien-3-yl)acetamide; 
N-(4-bromo-3-(4H-l,2,4-triazoIo-yl)tliiophen-2-yl)-2-(3,3-difiiaoro-2-oxoindoHn-l-
yl)acetamide; 
2-(benzo[d]tbiazol-7-yl)-N-(4-bromo-3"(lH-l,2,44riazol-5-yl)tbiophen-2-yl)acetamide; 
N-(4-chIoro~3-(lH-l,2!4~triazol-5-yl)thioplien-2-yl)-2-(2~oxo-6-
(trifluoromethyl)qui3ioiin-1 (2H)-yl)acetamide; 
N-(4-cyano-3-(oxazol-2-yl)thiophen~2-yl)-2-(2-oxo-6-(trifluoromethyl)qinnolin-l(2H)-
yl)acetamide; 

248 



N-(4-brorno-3-(lH-l,2,4-triazol-5-yl)thiophcn-2~yl)-2-(2-oxo-6-(trifluoromethyl)-l,5-
aaphthyridin-1 (2H)~yl)acetamide; 
N-(3-(l,2,4-oxadiazoI~3-yl)thiophen-2-yl)-2<6J-difhioro-2-oxoqumolin-l(2H)-
yl)acetamide; 
N-(4-cyano-3-(thiazol-2-yl)thiophen-2-yl)-2-(2-oxo-6-(trifIuoromethyl)quinolin-l(2H)-
yl)acetamide; 
N-(4-bromo-3-(lH-l,2,4-triazol-5~yl)thiophen-2"yl)-2-(5-oxo-2--
(trifluoromethyl)pyrazolo[ 1,5-a]pyrimidm-4(5 H)-yI)acetamide; 
N-(4-cyano-3-(thiazol-4-yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)qiiinoIin-l(2H)-
yl)acetamide; 
N-(4-bramo-3-(lH-l,2(4-triazol-5-yl)t3iiophen-2-yl)-2-(imidazo[l,2-a]pyridin-5-
yl)acetamide; 
N-(4-bromo-3~(lH-l;2,4-triazol-5~yl)thiophen-2~yl)-2-(7-fluoro-2-oxo-6-
(trifluoromethyl)quinolin-l(2H)-yl)acetamide; 
N-(4-bromo-3-(l~methyl-lH- 1.254-triazoi-3-yl)thiopheii-2-yl)-2-(2-oxo-354-dihydr o-l,5-
naphthyridin-1 (2H)~yl)acetamide; 
N-(4-cyano-3-(thiazol-5-yl)thiophen-2-yl)-2-(2-oxo-6-(trifluoromethyl)qumolin-l(2H)-
yl)acetamide; 
]s[-(4-cyano-3-(lH-l,2,3-triazol-l-yl)thiophen-2-yl)-2-(2-oxo-6-
(trifhioromethyl)quinolin-1 (2H)-yl)acetamide; 
N-(3-(lH-benzo[d][l,2,3]triazol-l-yI)-4-cyanothiophen-2-yl)-2-(2-oxo-6-
(trifluoromethyl)quinolin-l(2H)-yl)acetamide; 
N-(4-bronio-3~(lH-l,2,4-triazo?-5-yl)thiophen-2-yl)-2-(6-fhioroisoquinoHn-5-
yl)acetamide; andN-(4-bromo-3-(lH-l,2,4-triazol-5-yl)thioplien-2-yl)-2-(6-
fluoroisoquinolin-7-yl)acetamide; 
N-(4-cyano~3-(2H~l,2,3-triazol-2-yl)thiopl'5en-2-yI}-2-(2-oxo-6-
(trifliiorometliyl)qi!molm-l(2H)-yl)acetamide; 
N-(4-chIoro-3-(lH-1,2,4-triazoI~3-yl)thioplien-2-yI)-2-(2-oxo~3,4-dihydro-1,5-
naphthyridin-l(2H)-yl)acetamide; 
N-(4-cyano-3-(tliiazol-2-yi)thiophen-2-yI)-2-(2-oxo-3,4-dihydro-1.5-iiaphthyridin-l(2H)-
yl)acetamide; 
N-(4-chloro-3-(l-methyl4H-l,2,4-ti-iazol-3-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-l,5-
naphthyridin-1 (2H)-y i)acetamide; 
N-(4-chloro-3-(lH-l,2,4-triazoi-5-yl)thiophen-2-yi)-2-(5-oxopyrazolo[L5-a]pyrimidm-
4(5H)-yl)acetamide; 
N-(4~bromo-3-(oxazol-2-yl)thiophen-2-yl)-2-(2-oxo-3,4-dihydro-1,5-naphthyridin-l (2H)-
yl)acetamide; 
N-(4-bromo-3-(thiazol~2-yl)thiophen-2-y])-2-(2-oxo-3,4-dihydro-l,5-naphthyridin-
1 (2H)-yl)acetamide; 
N-(4-chloro-3-(thiazol-2»yl)thiopiien-2-yl)-2-(2-oxO"3,4-dihydro-l,5-napht3iyridm-l(2H)-
yl)acetamide; 
N-(3-(benzo[d3thiazol-2-yl)-4-cyanothiophen-2-yl>2-(2-oxo-3,4-dihydro~l,5-
naphthyridin-1 (2H)-yl)acetamide; 
N-(4-diloro-3-(3-methyI~lH-l,2,4-triazol-5-yl)thiopheii~2-yl)-2-(2-oxo-3,4-dihydro-l,5-
naphthyridin- l(2H)-yI)acetamide; 

249 



N-(4-chioro-3-(l-(3-(dimethylarnino)propyl)-lH-l,2,4-triazol-3-yl)tlriophen-2-yl)-2-(2-
oxo-6-(trifluoromethyl)quinolin-1 (2H)-y l)acetamide; 
N-(4-ch]oro-3-(l-(3-(4-meth3'lpiperaziii-3-yl)propyl)-3H-l,2,4-triazol-3-yl)thiophen-2-
yl)-2-(2-oxo-6-(trifluoromethyl)qmnolin-l(2H>yl)acetamide; 
N-(4-chloro-3-(3-ethyI-lH-l,2,4~triazol-5-yl)thiophen~2-yl)-2~(2-oxo-3,4-dihydro-l,5~ 
naphthyridin-1 (2H)-y l)acetamide; 
N-(4-ch.3oro-3-(l-(2-(dimethylamino)etliyl)-lH-l,2,4-triazol-3-yl)thiophen-2-y])-2-(2-
oxo-6-(trifluoromethyl)quinolin-1 (2H)~yl)acetamide; 
N-(4-chloro-3-(lH4,2,44riazol-3-yl)thiophen~2-yl)-N-(2-(dimethylamino)ethyl)-2-(2--
oxo-6-(tri£IuoromethyI)quinolin-l(2H)-yl)acetamide; 
N~(4-cyano-3-(IH-l,2Atriazol-3-yl)thiophen~2-yl)~2-(2-oxo-3,4-dihydro-lJ5-
naphthyridin-l(2H)-yl)acetamide; 
N-(4-chloro-3-(l-methyl-lH-l,2,4~triazol~3-yI)thiophen-2~yl)-2~(5-oxopyrazolo[l,5-
a]pyrimidin-4(5H)-yl)acetamide; 
N-(4-cliloro-3-(H3-morpholmopropyl)-lH"l,2,4-triazol-3-yl)thiophen-2-yl)~2-(2-oxo-6-
(trifhioromethyl)quinolin-1 (2H)-y l)acetamide; 
N-(4-chloro-3~(lH-l,2,4-triazol-3~yl)thiophen-2~yi)-2-(2-oxo-6~ 
(trifluoromethyl)quinoIin-l(2H)-yl)-N-(3-(pyrroiidm-l~yl)propyl)acetamide; 
N-(4~chloro-3-(H3-(pyrrolidm-l-yl)propyl)-lH-l,2,4-triazo3-3-yl)thiophen-2~yl)-2-(2-
oxo-6-(trifluoromethy l)quinolin- 3. (2H)-y l)acetamide; 
N-(4-cIiloro-3-(I-methyI-lH-l,2,4-triazoI-3-yI)ti[iiophen-2-yl)-2-(2-oxo-6" 
(trifluoromethyI)-l,5-naphthyridin-l(2H)-yl)acetamide; 
N-(4-ch3oro-3-(lH-L2J4-triazol-5-yl)thiophen-2~y])"2-(8-(trifluoronietbyl)qiiiHolm-5-
y3)acetamide; 
N~(4-bromo-3-(2H-l,2,3-triazo3-2-yl)thiophen-2-yl)-2-(2-oxo-6-
(trifluoromethyl)quinoIm-l(2H)-yl)acetamide; 
N-(4-chloro-3-(l H-1,2J4-triazol-5-yl)tliioplien-2-yl)-2-(2-oxo-6-(trifiuoromethyl)-l ,5-
naphthyridin- 1 (2H)-y l)acetamide; 
N-(4-chloro-3-(3-isopropyl~lH-l,2,4-triazol-5-yl)thioplien~2-yl}~2~(2-oxo~3)4-dihydro-
1,5-naphthyridin- i(2H)-yi)acetamiae; 
2-(6-bromo-2-oxoquinolin-l(2H)-yl)~N-(4-bromo-3-(lH-l52,4-triazol~3-yl)thiophen~2-
yl)acetamide; 
N-(4-cyano-3-(l-methyl-lH-l ,2;4-triazol-3-yl)thiophen-2'yl)-2-(2-oxo-3,4-dihydr o-l,5-
naphthyridin-1 (2H)-yl)acetamide; 
2-(6-bromo-2-oxoquinolin-l(2H)-yl)-N-(4-chloro-3~(lH-l,2!4-triazol-3-y3)thiophen-2-
yl)acetamide; 
N-(4-chloro-3-(lH-l,2s4-triazol-3-yl)thiophen-2-yl)-2-(6-cyano-2-oxoquinolui-l(2H)-
yl)acetamide; 
N -(4-chloro-3 -(1H-1,2,4-triazol-5 -yl)thiophen»2-yl)-2-(5-oxo-2-
(trifluoromethyl)pyrazolo[l,5-a]pyrimidm-4(5H)-y3)acetamide; 
N-(4-chioro-3-(lH-L2,4-triazoI-3-yl)thiophen-2-yl)-2-(2-oxo~7-(trifiuoromefhyl)-l,6~ 
naphthyridin-1 (2H)-yl)acetamide; 
N-(4-chloro-3-(l-methy3-lH-l,2,4-triazol-3-yl)thiophen-2-y3)-2-(5-oxo-"2-
(trifluoromethyl)pyrazolo[ 1,5-a]pyrimidin~4(5H)-yl)acetamide; and 

250 



N-(4-ch3oro-3-(l-methyl-lH-l,2,4-triazo3-3-yl)thiophen-2-yl)-2-(2-oxo-7-
(trifhioromethyl)-1,6-naphthyridin-1 (2H)-yl)acetamide, 

or a pharmaceutically acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to claim 1, 7.12 or 17 

and a pharmaceutically acceptable carrier. 

19. A method of treating a neurodegenerative disease comprising administering to a 

mammalian subject in need thereof a pharmaceutically effective amount of a compound having a 

structure according to Formula (I): 

or a salt or solvate thereof, 

wherein 

ring A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 1 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, Cs-Cio-cycIoalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, 

NRI2R13, C(0)Ri4, C(0)NR12RL3, OC(0)NR12R!3, C(0)0R12, NR15C(0)R14, 

NR15C(0)0R12, NR15C(0)NR12R13, NR15C(S)NR12R13, NR15S(0)2R14, 

S(0)2NRl2R13, S(0)R14 and S(0)2R14, 

wherein 

R12, R13 and R15 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R12 and R1"\ 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

Cy 

(I) 
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R14 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, Cs-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and are part of ring A; 

Z is 5- or 6-membered heteroaryl; 

R5 is chosen from H, acyl, Ci-Cs alkyl, and C3-C6 cycloalkyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, C3-C6-cycloalkyl, 3- to 8-membered heterocycloallcyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44; NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43, NR45S(0)2R44! S(0)2NR42R43, S(0)R44J and S(0)2R44! 

wherein 

R42, R4J and R45 are members independently chosen from H, acyl, Ci-C6-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R4°, 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 

R44 is independently chosen from acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

Cy is chosen from cycloalkyl, heterocycloallcyl, aryl, and heteroaryl, wherein the cycloallcyl, 

heterocycloalkyl, aryl or heteroaryl is optionally substituted with 1-6 substituents 

independently chosen from substituted or unsubstituted alkyl. substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloallcyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NRS2R53, 0C(0)NR52R53, 

C(0)0R52, NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R53, 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2RS4, 

wherein 
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R52 R53 and R55 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-memhered heteroaryl, C3-C8 cycloallcyl and 3- to 8-
52 53 membered heterocycloalkyl, wherein R and R , together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-Cs-alkyl. 2- to 6-membered heteroalkyl. aryl, 5- or 6-

membered heteroaryl, Cs-Cs cycloalkyl and 3- to 8-membered heterocycloallcyl. 

20. The method of claim 19, wherein Z is a 5- or 6-membered heteroaryl, with the proviso that 

when ring A is thiophene, then Z is not a heteroaryl chosen from benzoimidazole, thiazole, and 

benzothiazole; when ring A is thiazole. then Z is not benzoimidazole; when ring A is thiophene, 

then Z is not substituted oxadiazole; and when ring A is thiophene, then Z is not pyrimidinone. 

21. The method of claim 19, wherein the neurodegenerative disease is chosen from 

Alzheimer's disease, diffuse Lewy body type of Alzheimer's disease, Parkinson's disease, Down 

syndrome, dementia, mild cognitive impairment (MCI), amyotrophic lateral sclerosis (ALS), 

traumatic brain injuries, cerebral ischemic brain damage, ischemic or hemorrhaging stroke, 

hereditary cerebral hemorrhage with amyloidosis of the dutch-type and cerebral amyloid 

angiopathy. 

22. The method of claim 19, wherein said neurodegenerative disease is Alzheimer's disease, 

diffuse Lewy body type of Alzheimer's disease, or mild cognitive impairment (MCI), and the 

mammalian subject is a human. 

23. A method of reducing p-cjun concentration in brain tissue of a subject in need thereof, the 

method comprising administering to the subject a compound 

having a structure according to Formula (I): 

Cy 

or a salt or solvate thereof, 

wherein 
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ling A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 1 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, Cs-Cio-cycloalkyI, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, 

NR12R13, C(0)R14, C(0)NR12R13, 0C(0)NR12Ri3, C(0)0R12, NRISC(0)Ri4, 

NR15C(0)0Rl\ NRTSC(0)NR12R13, NR15C(S)NRI2R13, NR15S(0)2R14, 

S(0)2NRI2R13, S(0)R14 and S(0)2R14, 

wherein 

R12, R13 and R15 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cj-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R12 and R13, 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

R14 is chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, Ci-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl: 

C and Cb are carbon atoms, which are adjacent to each other and are part, of ring A; 

Z is 5- or 6-membered heteroaryl; 

R5 is chosen from H, acyl, Ci-Ce alkyl, and CrC6 cycloalkyl; 

W is chosen from C1-C4 allcylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, Cs-Ce-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaiyl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43,NR45S(0)2R44, S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein 

R42, R43 and R45 are members independently chosen from H, acyl, Q-Cc-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C^-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 
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R44 is independently chosen from acyl, Ci-CValkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, 

heterocycloalkyl, aryl or heteroaryl is optionally substituted with 1 - 6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloallcyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, 

C(0)0R52, NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R51 NRS5C(S)NR52R53, 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein 

R52, R3"' and R53 are independently chosen from H, acyl, Q-Cs-alkyi, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg cycloalkyl and 3- to 8-

membered heterocycloalkyl, wherein R and R \ together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl. 

24. The method of claim 23, wherein Z is a 5- or 6-membered heteroaryl, with the proviso that 

when ring A is thiophene, then Z is not a heteroaryl chosen from benzoimidazole, thiazole, and 

benzothiazole; when ring A is thiazole, then Z is not benzoimidazole; when ring A is thiophene, 

then Z is not substituted oxadiazole; and when ring A is thiophene, then Z is not pyrimidinone. 

25. The method of claim 23, further comprising administering an excitatory amino acid. 

26. The method of claim 25, wherein the excitatory amino acid is kainic acid. 

27. Use of a compound in an in vitro assay measuring kinase activity, said compound having a 

structure according to Formula (I): 
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Cy 

or a salt or solvate thereof, 

wherein 

ring A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 3 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, Cs-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, 

NRi2R13, C(0)R14, C(0)NR12R13, 0C(0)NR12RL\ C(0)0R12, NR35C(0)R14, 

NR1SC(0)0R12, NRI5C(0)NRi2R13, NR15C(S)NRl2R13, NRl5S(0)2R14, 

S(0)2NRl2R13, S(0)RW and S(0)2R14, 

wherein 

R12, R13 and R15 are independently chosen from H, acyl, Ci-C<>-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R12 and Rb, 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

R14 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered 

heterocycloallcyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and are part of ring A; 

Z is 5- or 6-membered heteroaryl; 

R5 is chosen from H, acyl, Ci-Cs alkyl, and C3-C6 cycloalkyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, C3-C6-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)RM, C(0)NR42R43, 
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0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43, NR45S(0)2R44, S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein 

R42, R43 and R45 are members independently chosen from H, acyl, Ct-Ce-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cs 

cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

togetlier with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 

R44 is independently chosen from acyl, C]-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 

8-membered heterocycloallcyl; 

Cy is chosen from cycloallcyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloallcyl, 

heterocycloallcyl, aryl or heteroaryl is optionally substituted with 1 - 6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloallcyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR52, NR^R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, 

C(0)0RS2, NR35C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R5:\ 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein 

R52, R53 and R55 are independently chosen from H, acyl, Cj-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloallcyl and 3- to 8-

membered heterocycloalkyl, wherein R52 and R5\ together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-C^-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-membered heterocycloalkyl. 

28. The use according to claim 27, wherein Z is a 5- or 6-membered heteroaryl, with the 

proviso that when ring A is thiophene, then Z is not a heteroaryl chosen from benzoimidazole, 

thiazole, and benzothiazole; when ring A is thiazole, then Z is not benzoimidazole; when ring A 
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is thiophene, then Z is not substituted oxadiazole; and when ring A is thiophene, then Z is 

not pyrimidinone. 

29. The use according to claim 27, wherein the kinase is chosen from JNK, p38 and MAPK. 

30. The use according to claim 29, wherein JNK is chosen from JNKl, JNK2 and JNK3. 

31. The use according to claim 27, wherein the assay is a FRET assay. 

32. The use of a compound according to claim 27, wherein the method is used for identifying 

candidate compounds that are capable of inhibiting JNK. 

33. Use of a compound in an in vivo assay measuring kinase activity, said compound having a 

structure according to Formula (I): 

or a salt or solvate thereof, 

wherein 

ring A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 1 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, Cj-Cio-cycloalkyl, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, 

NR12RU, C(0)R14, C(0)NR12R13, 0C(0)NR12R!\ C(0)0R12, NR15C(0)R14, 

NRi5C(0)0R12, NRI5C(0)NR12R13, NR15C(S)NR12R13, NR15S(0)2R14, 

S(0)2NR12RI3? S(0)R14 and S(0)2R14, 

wherein 

R12, R1"3 and R15 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloalkyl and 3- to 8-membered heterocycloalkyl, or R12 and Rl\ 

Cy 

(I) 
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together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

R14 is chosen from acyl, Ci-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, Cj-Cs cycloalkyl and 3- to 8-membered 

heterocycloalkyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and are part of ring A; 

Z is 5- or 6-membered heteroaryl; 

R5 is chosen from H, acyl, Ci-C6 alkyl, and C3-C6 cycloalkyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, C3-C6-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR4SC(S)NR42R43, NR^SCCXhR44, S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein 

R42, R43 and R45 are members independently chosen from H, acyl, Cj-Ce-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R4", 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-mcmbered heterocyclic ring; and 

R44 is independently chosen from acyl, Ci-Q-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 

8-membered heterocycloallcyl; 

Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, 

heterocycloalkyl, aryl or heteroaryl is optionally substituted with 1 - 6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR32, NRS2R53, C(0)R54, C(0)NR52R53, 0C(0)NR52R53, 

C(0)0R52, NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R53, 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 
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wherein 

R52, R53 and R55 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 8-

membered heterocycloalkyl, wherein R52 and RD3, together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; and 

R54 is independently chosen from acyl, Ci-C$-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, Cs-Cg cycloallcyl and 3- to 8-membered heterocycloalkyl. 

34. The use according to claim 33, wherein Z is a 5- or 6-membered heteroaryl, with the 

proviso that when ring A is thiophene, then Z is not a heteroaryl chosen from benzoimidazole, 

thiazole, and benzothiazole; when ring A is thiazole, then Z is not benzoimidazole; when ring A 

is thiophene, then Z is not substituted oxadiazole; and when ring A is thiophene, then Z is 

not pyrimidinone. 

35. The use according to claim 33, wherein the kinase is chosen from JNK, p38 and MAPK. 

36. The use according to claim 35, wherein JNK is chosen from JNKl, JNK2 and JNK3. 

37. The use of a compound according to claim 33, wherein the method is used for identifying 

candidate compounds that are capable of inhibiting JNK. 

38. An in vitro method for measuring phosphorpylated kinase substrate comprising: 

(i) creating a mixture comprising a kinase and a compound having a structure according 

to Formula (I): 

Cy 

(I) 

or a salt or solvate thereof, 

wherein 
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ring A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 1 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-Cio-cycloalkyI, 3- to 8-membered 

heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR12, SR12, 

NRl2R13, C(0)R14 C(0)NR!2R!\ 0C(0)NRl2R13, C(0)0R12, NRl5C(0)R14, 

NR.15C(0)0R12, NR15C(0)NR!2R13, NR15C(S)NR12R13, NR1SS(0)2R!4, 

S(0)2NR12R13, S(0)Ri4 and S(0)2R14, 

wherein 

R12, R13 and R15 are independently chosen from H, acyl, Ci-C6-aIkyI, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 

cycloallcyl and 3- to 8-membered heterocycloalkyl, or R12 and RL\ 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring; and 

R14 is chosen from acyl, Ci-Cc-alkyl. 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C.3-C8 cycloalkyl and 3- to 8-membered 

heterocycloalkyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and are part of ring A; 

Z is 5- or 6-membered heteroaryl; 

R5 is chosen from H, acyl. C1-C6 alkyl, and C3-C6 cycloallcyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 

heteroalkyl, C3-C6-cycloalkyl, 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, KR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R4\ 

NR45C(S)NR42R43,NR45S(0)2R44, S(0)2NR42R43, S(0)R44, and S(0)2R44, 

wherein 

R42, R43 and R45 are members independently chosen from H, acyl, Cj-Ce-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cj-Cs 

cycloalkyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 
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R44 is independently chosen from acyl, Ci-Cg-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, 

heterocycloalkyl, aryl or heteroaryl is optionally substituted with 1 - 6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloallcyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR.52, NR52R53, C(0)R54, C(0)NR52R53,0C(0)NR52R55, 

C(0)OR52, NR5SC(0)R54, NR55C(0)0R52, NR55C(0)NR52R53, NR55C(S)NR52R5\ 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein 

R52, R53 and R55 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 

8-membered heterocycloalkyl, wherein R52 and R23, together with the nitrogen atom 

to which they are bound are optionally joined to form a 5- to 7-membered 

heterocyclic ring; andR54 is independently chosen from acyl, Ci-Ce-alkyl, 2- to 6-

mcmbered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

(ii) adding a kinase substrate and ATP or a derivative thereof to the mixture; and 

(iii) measuring an amount of phosphorylated kinase substrate. 

39. The method of claim 38, wherein Z is a 5- or 6-membered heteroaryl, with the proviso that 

when ring A is thiophene, then Z is not a heteroaryl chosen from benzoimidazole, thiazole, and 

benzothiazole; when ring A is thiazole, then Z is not benzoimidazole; when ring A is thiophene, 

then Z is not substituted oxadiazole; and when ring A is thiophene, then Z is not pyrimidinone. 

40. The method of claim 38, wherein the kinase is chosen from JNK, p38 and MAPK. 

41. The method of claim 40, wherein JNK is chosen from JNKl, JNK2 and JNK3. 

42. The method of claim 38, wherein the method is used for identifying candidate compounds 

that are capable of inhibiting JNK. 
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43. An in vitro method comprising contacting a cell with a compound having a structure 

according to Formula (I): 

Cy 

or a salt or solvate thereof, 

wherein 

ring A is 5-membered heteroaryl comprising a sulfur atom, wherein the heteroaryl is 

optionally substituted with 1 or 2 substituents independently chosen from alkyl, 

alkenyl, alkynyl, haloalkyl, heteroalkyl, C3-Cio-cycloalkyl, 3- to 8-membered 
12 i ^ heterocycloalkyl, aryl, 5- or 6-membered heteroaryl, CN, halogen, OR , SR , 

NR12R13, C(0)R14, C(0)NR12R5\ 0C(0)NR12R13, C(0)0R12. NRl5C(0)R14, 

NRI5C(0)0R12, NRi5C(0)NRl2Ri3, NR15C(S)NR32R13, NRi5S(0)2R14, 

S(0)2NRlV3, S(0)R14 and S(0)2R14, 

wherein 

R12, R13 and R15 are independently chosen from H, acyl, Ci-Ce-alkyl, 2- to 6-

membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 
L2 cycloallcyl and 3- to 8-membered heterocycloalkyl, or R and R ", 

together with the nitrogen atom to which they are bound form a 5- to 7-

membered heterocyclic ring: and 

R14 is chosen from acyl, Ci-C6-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-

membered heteroaryl, C3-C8 cycloallcyl and 3- to 8-membered 

heterocycloalkyl; 

Ca and Cb are carbon atoms, which are adjacent to each other and are part of ring A; 

Z is 5- or 6-membered heteroaryl; 

R5 is chosen from H, acyl, Q-Cg alkyl, and C3-Ce cycloalkyl; 

W is chosen from C1-C4 alkylene, wherein the alkylene is optionally substituted with 1 -

4 substituents independently chosen from alkyl, alkenyl, alkynyl, haloalkyl, 
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heteroalkyl, C3~C6-cycloalkyl. 3- to 8-membered heterocycloalkyl, aryl, 5- or 6-

membered heteroaryl, CN, halogen, OR42, SR42, NR42R43, C(0)R44, C(0)NR42R43, 

0C(0)NR42R43, C(0)0R42, NR45C(0)R44, NR45C(0)0R42, NR45C(0)NR42R43, 

NR45C(S)NR42R43, NR^SCObR44, S(0)2NR42R43, S(0)R44, and SCO^n44, 

wherein 

R42, R43 and R45 are members independently chosen from H, acyl, Ci-Cft-alkyl, 2-

to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-Cg 

cycloallcyl and 3- to 8-membered heterocycloalkyl, wherein R42 and R43, 

together with the nitrogen atom to which they are bound are optionally 

joined to form a 5- to 7-membered heterocyclic ring; and 

R44 is independently chosen from acyl, Q-Ce-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, C3-C8 cycloalkyl and 3- to 

8-membered heterocycloalkyl; 

Cy is chosen from cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, wherein the cycloalkyl, 

heterocycloalkyl, aryl or heteroaryl is optionally substituted with 1-6 substituents 

independently chosen from substituted or unsubstituted alkyl, substituted or unsubstituted 

alkenyl, substituted or unsubstituted alkynyl, haloalkyl, substituted or unsubstituted 

heteroalkyl, substituted or unsubstituted cycloallcyl, substituted or unsubstituted 

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 

heteroaryl, CN, halogen, OR52, SR52, NR52R53, C(0)R54, C(0)NR52R53, 0C(0)I\TR52R5:\ 

C(0)0R52, NR55C(0)R54, NR55C(0)0R52, NR55C(0)NR32R53, NR55C(S)NR52R53, 

NR55S(0)2R54, S(0)2NR52R53, S(0)R54 and S(0)2R54, 

wherein 

R52, R53 and R55 are independently chosen from H, acyl, Ci-C6-alkyl, 2- to 6-membered 

heteroalkyl, aryl, 5- or 6-membered heteroaryl, Cs-Cg cycloalkyl and 3- to 8-membered 

heterocycloalkyl, wherein R52and R53, together with the nitrogen atom to which they are bound 

are optionally joined to form a 5- to 7-membered heterocyclic ring; andR54 is independently 

chosen from acyl, Q-Ce-alkyl, 2- to 6-membered heteroalkyl, aryl, 5- or 6-membered heteroaryl, 

C3-C8 cycloallcyl and 3- to 8-membered heterocycloalkyl. 

44. The method of claim 43, wherein Z is a 5- or 6-membered heteroaryl, with the proviso that 

when ring A is thiophene, then Z is not a heteroaryl chosen from benzoimidazole, thiazole, and 
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benzothiazole; when ring A is thiazole, then Z is not benzoimidazole; when ring A is thiophene, 
then Z is not substituted oxadiazole; and when ring A is thiophene, then Z is not pyrimidinone. 

45. The method of claim 43, further comprising measuring phosphoiylated kinase substrate. 
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