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BENZIMIDAZOLE DERIVATIVES AS BROMODOMAIN INHIBITORS 

[0001] This application claims the benefits of U.S. Provisional Application 61/821,612, 

filed on May 9, 2013, U.S. Provisional Application 61/826,912, filed on May 23, 2013, 

U.S. Provisional Application 61/860,229, filed on July 30, 2013, and U.S. Provisional 

Application 61/951,347, filed on March 11, 2014, the disclosures of all of which are 

incorporated herein by reference in their entireties. 

FIELD 

[0002] This application relates to chemical compounds which may inhibit, or which may 

otherwise modulate the activity of, a bromodomain-containing protein, including 

bromodomain-containing protein 4 (BRD4), and to compositions and formulations 

containing such compounds, and methods of using and making such compounds. 

BACKGROUND 

[0003] The bromodomain and extraterminal (BET) family of proteins (BET proteins) are 

readers of the epigenetic code that couple acetylation of lysine residues on histones to 

changes in chromatin structure and gene expression. The BET family includes BRD2, 

BRD3, BRD4, and BRDT, all of which are widely expressed across diverse tissues, with 

the exception of BRDT, whose expression is restricted to the testes. See Wu, S.Y. & 

Chiang, C.M., J Biol. Chem., 282: 13141-13145 (2007). Each BET family member 

contains tandem bromodomains in the N-terminal regions that specifically bind 

acetylated lysine residues in histones H3 and H4. Id. Once bound to histones, BET 

proteins recruit protein complexes that modulate gene transcription either directly, such 

as transcriptional activators or repressors, or indirectly such as chromatin remodeling 

complexes. BRD4 is the most well studied member of the BET family and is known to 

preferentially recognize tetra- acetylated histone H4 epigenetic marks. See 

Filippakopoulos, P., et al., Cell, 149: 214-231 (2012). BRD4 recruits the p-TEFb 

complex to nucleosomes, which in turn phosphorylates the C- terminal tail of RNA 

polymerase II and increases the transcriptional elongation of neighboring genes. See 

Yang, Z., et al., Mol. Cell BioL , 28: 967-976 (2008); Urano, E., et al., FEBS Lett., 582: 

4053-4058 (2008). 

[0004] The epigenetic code, including histone acetylation, is highly perturbed in many 
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