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Design, synthesis, and evaluation of indolylbenzenesulfonamides as potent histone deacetylase 
inhibitors
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Histone acetylation finds its roots in the 1960s when it was recognized that acetylation of histones and remodeling of 
the compact chromatin structure is associated with gene induction. Histone deacetylases (HDACs) display multifaceted 

functions by coordinating the interaction of signal pathways with chromatin structure remodeling and the activation of non-
histone proteins; these epigenetic regulations play an important role during malignancy progression. This initiated a quest for 
development of inhibitors of histone deacetylase (HDAC) as novel drug candidates. We have designed and evaluated a series 
of potent phenyl acrylamides, based on the core structure of PXD101 and LBH589, demonstrating potent HDAC inhibition 
and anti-inflammatory and anti-cancer effects. The synthesized compounds are found to be endowed with potent Hela Nuclear 
HDAC inhibitory activity, almost 2.5 folds to 42 fold better than SAHA. Synthetics exhibited significant inhibitory effects on 
various cancer cell lines with GI50 values in the range of 0.02 to 0.35 µM which are 10-50 folds better than SAHA (Vorinostat). 
N-hydroxy-3-{4-[2-(2-methyl-1H-indol-3-yl)-ethylsulfamoyl]-phenyl}- acrylamide (MPT0G157) treatment significantly 
inhibited different tumor growth at submicromolar concentration and was particularly potent in human colorectal cancer 
(HCT116) cells. Apoptosis and inhibited HDACs activity induced by MPT0G157 was more potent than that by the marketed 
drugs PXD101 (Belinostat) and SAHA. In an in vivo model, MPT0G157 markedly inhibited HCT116 xenograft tumor 
volume and reduced matrigel-induced angiogenesis. The anti-angiogenetic effect of MPT0G157 was found to increase the 
hyperacetylation of heat shock protein 90 (Hsp90) and promote hypoxia-inducible factor-1α(HIF-1α) degradation followed 
by down-regulation of vascular endothelial growth factor (VEGF) expression. Our results demonstrate that MPT0G157 has 
potential as a new drug candidate for cancer therapy.
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